Class X Chapter 8 - Introduction to Trigonometry Maths

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

(i) sin C, cos C

Answer:

Applying Pythagoras theorem for AABC, we obtain

AC? = AB? + BC?

= (24 cm)? + (7 cm)?

= (576 + 49) cm?

= 625 cm?

S AC = V025 e = 25 cm

25¢m
T om
2 24 em B
Side opposite to ZA  BC
(i) sin A = Hypotenuse AC
7
25
Side adjacent to “A AB 24
cos A = Hvpotenuse AC 25

(ii)



25 cm

I em

Side opposite to #C  AB
sin C = Hypotenuse AC
24
25

Side adjacent to £/C  BC
cos C = Hypotenuse AC
25

Question 2:
In the given figure find tan P — cot R
P

12 cm 13 em

Q R
Answer:
Applying Pythagoras theorem for APQR, we obtain
PR? = PQ? + QR?
(13 cm)? = (12 cm)? + QR?



169 cm? = 144 cm? + QR?
25 cm? = QR?
QR =5cm

P

12 ¢m 13cm

Q 24

5 em

tan P = Side opposite to ZP _ QR
Side adjacent to £P  PQ

_ 3

12

_ Side adjacent to ZR QR

~ Side opposite to /R PQ

5

12

cot R

5 5

tanP —cotR =12 12

Question 3:
3

IfsinA =4 , calculate cos A and tan A.
Answer:

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



A K

Given that,
sin A==
4

BC 3
AC 4

Let BC be 3k. Therefore, AC will be 4k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC® = AB® + BC?

(4k)*> = AB? + (3k)?

16k 2 — 9k > = AB?

7k 2 = AB2
AB = V7K
os A — Side adjacent to ZA
Hypotenuse
_AB N7k T
TAC 4k 4
tan A = 51}1': opposite to ZA
Side adjacent to £A
_BC 3k 3
AB Tk 7

Question 4:



Given 15 cot A = 8. Find sin A and sec A
Answer:
Consider a right-angled triangle, right-angled at B.

¢

A B
cot A = Side ﬂdjaoe_nt to SA
Side opposite to ZA
_AB
" BC
It is given that,
8
cot A =15
AB 8
BC 15

Let AB be 8k.Therefore, BC will be 15k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

= (8k)? + (15k)?

= 64k> + 225K*

= 289k*

AC = 17k



Side opposite to £A  BC

sin A = _
Hypotenuse AC
15k _1s
17k 17
sec A = — H}']I:-mcnusc
Side adjacent to ZA
CAC 17
AB 8
13

Given sec® =12 , calculate all other trigonometric ratios.
Answer:
Consider a right-angle triangle AABC, right-angled at point B.

C

H
A B
sech = Hypotenuse
Side adjacent to 20
13 AC
12 AB

If AC is 13k, AB will be 12k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

(AC)? = (AB)? + (BC)?

(13k)% = (12k)? + (BC)?

169k* = 144k*> + BC?

25k* = BC®



BC = 5k
Side opposite to £8  BC 5k 5

sinb= = =
Hypotenuse AC 13k 13

~ Side adjacent to £0  AB 124 12

cost =—= =
Hypotenuse AC 13k 13

Side opposite to L6 BC 5k 5
Side adjacent to 20  AB 12k 12

tanf =

_ Side adjacentto £0  AB 12k 12

coth=— - = = ==
Side opposite to 268 BC 5k ]

Hypotenuse AC 13k 13
cosecr B=— - E——=——=—
Side opposite to £6  BC 58 5

Question 6:
If ZA and £B are acute angles such that cos A = cos B, then show that
ZA = ZB.

Answer:

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

A B} B

It is given that
cos A=cosB
AD  BD
= —=—
AC  BC (1)



We have to prove ZA = ZB. To prove this, let us extend AC to P such that BC = CP.
!)

|
|
|
|
|
|
|
|
|
|
|
|
|
B

A 3

From equation (1), we obtain

AD  AC

BD BC

- AD_AC ( By construction, we have BC = CP) . (2)
BD  CP

By using the converse of B.P.T,

CD||BP

= /ACD = ZCPB (Corresponding angles) ... (3)

And, ZBCD = ZCBP (Alternate interior angles) ... (4)
By construction, we have BC = CP.

.. ZCBP = ZCPB (Angle opposite to equal sides of a triangle) ... (5)
From equations (3), (4), and (5), we obtain

Z/ACD = ZBCD ... (6)

In ACAD and ACBD,

Z/ACD = ZBCD [Using equation (6)]

ZCDA = ZCDB [Both 90°]

Therefore, the remaining angles should be equal.

.. ZCAD = ZCBD

= /A= /B

Alternatively,



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

A [h] B
It is given that,
cos A=cosB

AD BD
= —=—

AC BC

AD AC
—> —

BD BC

AD _AC_,
Let BD BC

= AD = kBD ... (1)

And, AC = kBC ... (2)

Using Pythagoras theorem for triangles CAD and CBD, we obtain
CD? = AC? — AD? ... (3)

And, CD? = BC? — BD? ... (4)

From equations (3) and (4), we obtain

AC? — AD? = BC® — BD?

= (k BC)? — (k BD)? = BC? — BD?

= k* (BC? — BD?) = BC? — BD?

=k =1

k=1

Putting this value in equation (2), we obtain

AC = BC

= ZA = ZB(Angles opposite to equal sides of a triangle)



7

If cot B8 = E , evaluate
(1+sin0 )(1 —sin® )
0 (1+cosh )(1 —cosb ) (ii) cot? 8

Answer:
Let us consider a right triangle ABC, right-angled at point B.

A

0 [

_ Side adjacent to £6  BC
Side opposite to 260 AB
7
8

If BC is 7k, then AB will be 8k, where k is a positive integer.

B

cotd

Applying Pythagoras theorem in AABC, we obtain
AC® = AB® + BC?

= (8k)? + (7k)?

= 64k* + 49Kk°

= 113k*

ac = VI13k



_ Side opposite to £6  AB
- Hypotenuse ~AC
8k B
IIERGE

_ Side adjacent to £6 _ BC

sin

os0 -
Hypotenuse AC
Tk T
JII3E 113

(1+sin0)(1-sinB) (1-sin’6)

(1+cosO)(1-cos0) - {I -cos’ E!)

(1)

T

]_[Jlgﬁ] _I_1ﬁ143
] 113

Question 8:

I —tan” A
If 3 cot A = 4, Check whether I+tan® A

Answer:

It is given that 3cot A = 4
4

Or, cot A = 3

=cos” A —sin” A or not.



Consider a right triangle ABC, right-angled at point B.

©

A B
Side adjacent to ZA
cot A =— -
Side opposite to ZA
AB 4
BC 3

If AB is 4k, then BC will be 3k, where k is a positive integer.
In AABC,

(AC)? = (AB)* + (BC)?

= (4k)? + (3k)?

= 16k* + 9K
= 25k*
AC = 5k
Side adjacent to £A  AB
0sA = =
Hypotenuse AC
_Ak_4
5k 5
Gin A = Side opposite to £A _ E
Hypotenuse AC
3k 3
k5
fan A = Side opposite to £A _BC
Hypotenuse AB
3k



31 g
l—tan A _[4; _l_m
I+tan® A +{3]:_1+i
4 16
7
_le _ T
25 25
16

oK
cos? A — sin? A =9 5

16 9 7
25 25 25
| —tan” A

- l+tan” A

Question 9:

In AABC, right angled at B. If

(i) sin Acos C + cos Asin C
(i) cos Acos C —sin Asin C

Answer:

=cos” A -sin” A

tan A =

-

, find the value of



tan A =

!
E

BC I
AB 3
If BC is k, then AB will be ’ﬁ'{" , where k is a positive integer.
In AABC,
AC? = AB? + BC?
_(Bk) (k)
= 3Kk + k¥ = 4Kk?
S AC = 2k
Gin A = Side opposile to ZA _ BC _ k _ |
Hypotenuse AC 2k 2

cos o Side adjacent to ZA _AB _ 3k _\3
Hypotenuse AC 2k 2

Gin C = Side opposite to ZC _ AB ﬁ_ E
Hypotenuse AC 2k 2

Side adjacent to £4C _BC _ &k 1
Hvpotenuse AC 2k 2

cosC =
(i) sin Acos C + cos Asin C
[1][|‘~ (ﬁ][\f}] 13
= —|| — |+| — =—d4—
2 ZJ 2 2 4 4
4

= =|_

4
(ii) cos Acos C —sin Asin C




3
F4

b 4

2 4

3
I'l.‘d’z

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.

Answer:

Given that, PR + QR = 25

PQ=5

Let PR be x.

Therefore, QR = 25 — x

R

P Q

Applying Pythagoras theorem in APQR, we obtain
PR? = PQ? + QR?

x> = (5)% + (25 — x)?

x?> =25+ 625 + x* — 50x

50x = 650

x =13

Therefore, PR = 13 cm

QR =(25-13)cm =12 cm



Side opposite to ZP - QR 12

sinP =
Hypotenuse PR 13
H x5 e l_{
cosP = Side adjacent to £P _ PQ _3
Hypotenuse PR 13
tan P — Side opposite to £P QR 12
Side adjacentto £P  PQ 5

State whether the following are true or false. Justify your answer.
(i) The value of tan A is always less than 1.
12
(ii) sec A = 5 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
4
(v) sin ® = 3, for some angle 8
Answer:

(i) Consider a AABC, right-angled at B.
¢

[y

Side opposite to £A
Side adjacent to £A
12
5

A

tan A =



E
But 2 >1
StanA> 1
So, tan A < 1 is not always true.

Hence, the given statement is false.

12
sec A =—
(i)
¢
A I_ B
Hvpotenuse 12
Side adjacent to ZA 5
AC_12
AB 5

Let AC be 12k, AB will be 5k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB? + BC?

(12k)? = (5k)* + BC?

144k* = 25k* + BC?

BC® = 119k*

BC = 10.9k

It can be observed that for given two sides AC = 12k and AB = 5k,
BC should be such that,

AC — AB < BC < AC + AB

12k — 5k < BC < 12k + 5k

7k < BC < 17 k



However, BC = 10.9k. Clearly, such a triangle is possible and hence, such value of
sec A is possible.
Hence, the given statement is true.
(iii) Abbreviation used for cosecant of angle A is cosec A. And cos A is the
abbreviation used for cosine of angle A.
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.
-
(v) sin 6 = 3
We know that in a right-angled triangle,

Side opposite to £0

sin B =
Hypotenuse

In a right-angled triangle, hypotenuse is always greater than the remaining two
sides. Therefore, such value of sin 8 is not possible.

Hence, the given statement is false



Question 1:

Evaluate the following

(i) sin60° cos30° + sin30° cos 60°

(i) 2tan®45° + cos?30° — sin?60°
cos45°

(iii) sec 30 +cosec30®

sin 30° + tan 45° — cosecH()”

(iv) sec30”+cos60”+cotd5®

Scos” 60° + 4sec” 30° - tan” 45°
(v) sin® 30° + cos” 30°
Answer:
(i) sin60° cos30° + sin30° cos 60°

(33 HH
2 2 202
31 4
= + = =
4 4 4
(i) 2tan®45° + cos?30° — sin?60°

BONEIEE

I"_ —
= 2+E—E=2
4 4
cos45°

(iii) sec30°+cosec30”

Exercise 8.2



=
-

+
| ]
I
+
(]
piv

f‘J-l| [§]
ey

s B
\E(Z+2J§)_2\E+2£

V3 (246 -242)
(2v6+242)(26 -242)
 2V3(V6-2) :zﬁ(ﬁ—ﬁ)zzﬁ[v@—ﬁ}

(EJE):—[Z-.E}: 24-38 16
i8-6 326
8 8

sin 307 + tan 45° — cosechl)”

(iv) sec30”+cos60°+cot45°




1,2 3.2
2 3 2\
2 1, 3,2
V32 2 3
3.3-4

5 _(33-4)
33 +4 (3J§+4)
243

(3v3-4)(35-4) (343~ "

(33+4)(335-4) (53] ()

27+16-243  43-243
27-16 X

5cos” 60°+4sec” 30°—tan” 45°

) sin® 30°+ cos” 30°




Choose the correct option and justify your choice.
2 tan 30°

(i) 1+tan’30°

(A). sin60°
(B). cos60°
(C). tan60°
(D). sin30°
| —tan® 45°
(i) 1+tan’ 45° -
(A). tan90°
(B). 1
(C). sin45°
(D). 0
(iii) sin2A = 2sinA is true when A =
(A). 0°
(B). 30°
(C). 45°
(D). 60°
2tan30°
(iv) 1—tan’30°
(A). cos60°
(B). sin60°
(C). tan60°
(D). sin30°

Answer:



2 tan 30°
(i) 1+tan’30°

sin 60" =
Out of the given alternatives, only

Hence, (A) is correct.
| - tan” 45°
Giy 1+ tan® 45°

-1 1-1 o0

L+(1) 1+1 2
Hence, (D) is correct.
(iii)Out of the given alternatives, only A = 0° is correct.
As sin 2A =sin0° =0
2 sinA = 2sin0° =2(0) =0
Hence, (A) is correct.

2 tan 30°
(iv) 1—tan’30°

|
5

|_._.-. - fﬂﬁ
w_f‘—?l“
ﬁ;—lm

L | D

)
-

-



—

Out of the given alternatives, only tan 60° V3

Hence, (C) is correct.

l
tan(A-B)=—
If tan(A +B) “ﬁand 3,
B.

0° <A+ B<90°A>Bfind Aand

Answer:

tan (A +B) 3
_, tan(A +B)=tan 60
SA+B=60.. (1)

tan(A—-B)=

-

= tan (A — B) = tan30

= A-B=30..(2)

On adding both equations, we obtain
2A =90

= A =45

From equation (1), we obtain

45 + B = 60

B =15

Therefore, /A = 45° and 4B = 15°

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



(ii) The value of sinB increases as 6 increases
(iii) The value of cos B increases as 8 increases
(iv) sinB = cos 6 for all values of 6

(v) cot A is not defined for A = Q°

Answer:

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

Let A = 30° and B = 60°

sin (A + B) = sin (30° + 60°)

= sin 90°

=1

sin A + sin B = sin 30° + sin 60°

1, V31443
2 2 2

Clearly, sin (A + B) # sin A + sin B

Hence, the given statement is false.

(ii) The value of sin O increases as 0 increases in the interval of 0° < 6 < 90° as

sin0° =20

sin 300° = l =().5
2
sin 45° = %:ﬂ.?ﬂ?
E
sin 60° = ——=().866
2
sin90° =1

Hence, the given statement is true.

(iif) cos 0° =1



cos30° = ‘i: =(), By
cos 45° :L_:{}.?{J?
V2
coshl® = : =0).5
2
cos90° =0

It can be observed that the value of cos 6 does not increase in the interval of 0° < 8
< 90°.

Hence, the given statement is false.

(iv) sin 8 = cos 6 for all values of 6.

This is true when 8 = 45°

sind5°=—

(]

As
cos45% =—
J2

It is not true for all other values of 6.

V3

sin 30° = ! cos3Df=—"=
As 2 and 2 ,
Hence, the given statement is false.
(v) cot A is not defined for A = 0°
cos A

cot A = —
As sinA

cos(® 1
sin0® 0 = yndefined

Hence, the given statement is true.

cot® =



Evaluate
sin 1 8°

(1) cos72°

tan 26°
(11) cot64?
(III) cos 48° — sin 42°
(IV)cosec 31° — sec 59°

Answer:

sin18°  sin (90°-72°)

(1) cos 727 cos 72°

_ cos 72¢ i
cos 72°

tan26°  tan(90° - 64°)

cot64” B cot 64°

(I1)

_ cot 64~ i
cot 647

(IIT)cos 48° — sin 42° = cos (90°— 42°) — sin 42°

= sin 42° — sin 42°

=0

(IV) cosec 31° — sec 59° = cosec (90° — 59°) — sec 59°

= sec 59° — sec 59°

=0

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



Answer:

(I) tan 48° tan 23° tan 42° tan 67°

= 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°)

= (1) (1)

=1

(II) cos 38° cos 52° — sin 38° sin 52°

= cos (90° — 52°) cos (90°—-38°) — sin 38° sin 52°
= sin 52° sin 38° — sin 38° sin 52°

=0

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

Given that,

tan 2A = cot (A— 18°)

cot (90° — 2A) = cot (A —18°)

90° — 2A = A—- 18°

108° = 3A

A = 36°

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

Answer:

Given that,

tan A = cot B

tan A = tan (90° - B)
A=90°-B



A + B = 90°

If sec 4A = cosec (A— 20°), where 4A is an acute angle, find the value of A.
Answer:

Given that,

sec 4A = cosec (A — 20°)

cosec (90° — 4A) = cosec (A — 20°)

90° — 4A= A- 20°

110° = 5A

A = 22°

If A, Band C are interior angles of a triangle ABC then show that

.fB+C] A
sm| = Cos—
| 2

Answer:
We know that for a triangle ABC,
Z A+ ZB + £ZC = 180°

ZB + £C= 180° - ZA

B+ 2C _gge £A
2 2
& ~ i« ™
. B+CYV A
sin =5‘]1'l| ‘J'ﬂ“——|
\ | 2
L £ ) \, 2
‘AN
cos| — |
. 22‘

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

Answer:

sin 67° + cos 75°



sin (90° — 23°) + cos (90° — 15°)
cos 23° + sin 15°



Exercise 8.4
Question 1:

Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.
Answer:
We know that,
cosec” A =1+ cot™ A
1 B 1
cosec’A  1+cot’ A
1

1 +cot” A
1

J1+cot® A

VI+cot” A il always be positive as we are adding two positive quantities.
1

SINA=——
Therefore, VI+cot” A

3 sin A

sin® A =

sin A=+

tan A
We know that, cos A

cos A
cot A =

However, sin A

]
tan A =
Therefore, cot A

Also, sec’ A=1+tan” A

|
cot” A
Ccot” A+
© col’ A

=1+

cot’ A +1
cot A

secA =



Question 2:

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

We know that,

cos A=

sec A
Also, sin? A + cos’ A =1

sinA =1 — cos’ A

Y
sin A = 1—(
secA
_\/sec:f’a—l ~Jsec® A1
sec” A 580 A

tan?A + 1 = sec?A
tanA = sec’A - 1
tan A =+/sec” A —1

1

cos A A
COtA =—— = —5€€

sin A 1."5':,:3 A—1

sec A
3 1

Jsecr A -1

cosec A =— I = Eef:'q
sinA - \Jsee? A1

Question 3:
Evaluate
sin® 63° +sin” 27°

(i) cos 17°+cos’ 73°



(i) sin25° cos65° + c0s25° sin65°
Answer:
sin® 63° +sin” 27°
(i) cos 17°+cos’ 73°
[5in(90°-27°)] +sin*27°
[cns(?W— 3°}T +cos 73°
[{:L}S 27':']: +sin- 27°
[sin ?3013 +cos” 73°

_ cos” 27°+sin” 27°
sin” 73°+cos’ 73°

(As sin’A + cos®A = 1)

=1

(ii) sin25° cos65° + c0s25° sin65°

= (sin 25°) {cos(90° - 25°)} + cos 25° {sin (90° — 25°)}
=(sin25°)(sin 25°)+ (cos257)( cos 25°)

= sin”25° + c0s”25°

=1 (As sin’A + cos’A = 1)

Question 4:

Choose the correct option. Justify your choice.
(i) 9sec®> A —9tan’ A =

(A)1

(B) 9

(C) 8

(D)o

(i) (1 +tan 8 + sec B) (1 + cot 8 — cosec B)



(A)O
(B) 1
(C) 2
(D) -1
(iii) (secA + tanA) (1 — sinA) =
(A) secA
(B) sinA
(C) cosecA
(D) cosA
I+ tan” A
(iv) 1+cot” A
(A) sec’ A
(B) -1
(C) cot?’ A
(D) tan?A
Answer:
(i) 9 sec’A — 9 tanA
= 9 (sec’A — tan’A)
=9 (1) [As sec® A — tan? A = 1]
=9
Hence, alternative (B) is correct.
(i)
(1 +tan B + secB) (1 + cot 6 — cosec B)



—[I sinB \"( cosB ]
cos COSGJ sin® sin®
_[cn‘iﬂ+smﬁ+l)($mﬂ+cm f- J

cosB sin

{51:1 0+ cos H}

sinBcosH

_Si]]ie"i' cos” B+ 2sinf cos 0-1
- sinBcos 0
_1+2sinBcos 0-1

~ sinBcos 0

_ 2sinb cos O

~ sin Ocos 0

Hence, alternative (C) is correct.
(iii) (secA + tanA) (1 — sinA)

=[ \ ]. ,SinA ]{l—sinﬁ_]

cosA CosA

:[Hsmﬁ]{]—sinﬁ}
cos A

l-sin® A cos” A
B cosA  cosA
= cosA

Hence, alternative (D) is correct.

sin® A
] + lal'l' aq - ':US: A
l+cot” A cos” A

1+
(iv) sin” A



cos” A +sin” A 1

___cos A _cos” A
sin® A +cos” A 1
sin® A sin” A
sin” A .
= — =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.

Answer:

1=cosh

T

( cosect —cot )
() I +cosO

L.H.S.=(cosec ~cot0)

w3

(1 _{:D&;B
L sin B sinBJ
(1-cosB)”  (1-cosB)
(sinB)’ sin” 0
{1 maﬂ}:_ (1 mgﬂ}z ~ 1-cosB
" l—cosiB _{I—cu59}[|+uﬂsﬂ}_]+cusﬂ
=R.H.5.
cos A +]+smA=25ecﬁ

iy 1+sinA  cosA



cOsA +l+sinﬂ
I+sinA  cosA

B u::t'ﬁs;:}-"|.+{l+:;i|‘|f3'|.)3

- (1+sinA )(cosA)
_cos’ A+1+sin” A+2sinA
- (1+sinA)(cosA)
_sin®A+cos’ A+1+2sinA

(1+sinA)(cosA)

I+142sinA 2+2sinA
{1+sinh][cnsﬁ}_{1+sim\}{casﬂ]
a 2{1+MHA}
~(I+sinA)(cosA) " cosA
=R.H.S.

LHS. =

=2 secA

tanf cotf

+ =1+sech ]
(i) 1—coth 1 —tan® PeCTEOsEe




LHS - tan B N cot B
l—cotd I—tanf

sin b cosd
__cos . sinB
I_cns{:} - sinf
sint cosb
sin B cos

___cos _ sinb
sinf—cosB  cosH—sinb
sin B cos B
sin” 0 cos” 0
= : +— ;
casﬂ[sm[—]—cns&} sinf(sin 0 - cos )

sin® @ - cos’ El}

sin O — Losﬁ} | cosB  sin®

[ sin 0 —cos' 0
sinf —cos8 i simbcosd

{Hil‘l B—{:nﬁﬁ}[ﬁin: 0+ cos” B+ sin E‘{:nsﬁ)
sinf) — cnsﬂ sin Bcos0

1+5in0 cos0)
(smB cos )

secb cosec B +
R.H.S.

l+secA  sin’ A
(iv) SecA I-cos A




1
l+s5ec A . L+ cos A

LHS. =

sec A I
cos A
cosA +1]
=—cn?ﬂ =(cos A+1)
cos A
(1-cosA)(I+cosA)
(1-cosA)
~l-cos’ A sin A
" 1-cosA  l-cosA
= R.H.S

cos A —sin A +1
=cosecA +cot A

(v) cosA+sinA -]

Using the identity cosec’A = 1 + cot® A,

cos A —sin A +1

L.H.S = cosA+sinA—1



cosA sin A 1
_sinA  sinA  sinA
cosA sinA |
. +— +—

smA smA  sinA

ot A—l+cosec A

" cotA+1 —cosecA
{(cot A)—(1-cosecA)] |(cot A)—(1-cosecA)]

- {(cot A)+(1—-cosec A)} {(cot A)—(1-cosecA )]

~ (cotA-1 +cosecﬂ}:

- (cot ﬂ}: —(1—-cosec A)
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_cot” A+1+cosec’A—2cot A—2cosecA +2cot A cosec A
cot’ A— [I +cosec A — 2cosec A)

~ 2cosec” A+2cot Acosec A —2 cot A—2cosec A

cot” A—1-cosec” A+ 2cosec A

- 2cosec A(cosec A+cot A)—2(cot A+ cosec A)

cot” A —cosec’ A — 1+ 2cosec A
~ (cosec A +cot A)(2cosec A -2)

—1-142cosec A

~ (cosec A +cot A)(2cosec A -2)

(2cosec A —2)

= cosec A + cot A

= R.H.S

I+sin A

(Vi) 1-sin

=sec A+tan A



LH.S. = :
l-sinA
- (1+sinA)(1+sinA)
“\(1-sinA)(1+sinA)
~ (1+sinA) _1+sinA
1-sin® A veost A
:l+5|nA =sec A +tan A
cos A
=R.H.S.
sinf —2sin 0
= tanf

(viiy 2cos -eos®

sinf—2sin’ 0

2cos' B —cosf

_ sin®(1-2sin’ 0)
cnsﬂ(zmﬂzﬁ—]]

B sinﬂx(l—?sin:ﬂ]

_cusﬂx{z[l—sinlﬁ)—l}

B sinElx(l—Esian’l)
(:n:-sizlx(l—zsin‘2 H)

=tant = R.H.S

L.H.S. =

(viil) (sin A +cosecA)’ +(cos A+secA) =7+tan’ A+cot’ A



L.H.S = (sinA+cosecA)’ +(cos A+secA)’

=sin’ A +cosec’ A + 2sin AcosecA +cos” A +sec” A+ 2cosAsec A

:(sin:’A+c053ﬁ]+[c05ec3ﬁ+sec3h)+isinh( _] ]+2cosr\[
sin A 08

=(1)+(1+cot” A+1+tan* A)+(2)+(2)
=7+tan’ A+cot’ A
=RHS

{cnsecA - 5in A]{secﬁu - cnsA] = ;
(ix) tan A +cot A

L.H.S =(cosecA-sinA)(secA—-cosA)

=[,] —sinA][ 1 —CGSF&]
s A cos A
B 1-sin” A | 1-cos® A
5in A cos A
{ms2 3’1][sin2 A)

sin A cosA
=sin Acos A

1

tan A +cot A

B 1 - |

 sinA , ¢ A sin® A+cos’ A

cos A sinA sin A cos A
sin A cos A

RHS =

=——————=s8inAcosA
sin” A +cos” A

Hence, L.H.S = R.H.S
I+tan” A | (1-tanA :_
l+cot’ A | Ll1-cotA

(x)

=tan

2

A




it sin A cos” A+sin’ A
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Ittan A " o5’ A _ cos’A

|+ cot” A I+cos'f-\ sin® A+cos’ A
sin’ A sin® A

|
_cos’ A _ sin” A
1 cos’A
sin® A
=tan’ A

| —tan A 2_l+tan:A—2tanA
[I-cntﬁ.] " l+cot’ A-2cotA
sec’ A— 2tan A
cosec’ A —2cot A
I 2sinA 1-2sinAcosA

_cos’ A cosA _ cos’ A
| B 2eosA |-=2sinAcosA
sin“A  sinA sin“A
sin‘A
= =tan’ A
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cos” A





