4. Trigonometric Ratios and Identities

Exercise 4.1
1. Question

From the given figure, find the value of the following:

| g

(i) sin C

(ii) sin A

(iii) cos C

(iv) cos A
(v)tanC

(vi) tan A
Answer

(i) SinC

We know that,

side opposite to angle 6
hypotenuse

sinB =

So, here 6 =C
Side opposite to £C=AB =3

Hypotenuse = AC =5

AB
So,SinC =— =
AC

ool oo

(i) Sin A



So, here 6 = A
The side opposite to £A =BC =4

5

Hypotenuse = AC

BC
So,SinA = —=
AC

ul | e

(iii) Cos C
We know that,

side adjacent to angle 8

cos B =
hypotenuse

So, here 6 =C
Side adjacent to 2C=BC =4

Hypotenuse = AC =5

BC 4
SO, CosC = E = g
(iv) Cos A
Here, 6 = A

Side adjacent to zA =AB =3

Hypotenuse = AC =5

AB 3
So,CosA =—=-
AC 3

(v)tanC
We know that,

side opposite to angle 6

tanb = adjacent to angle 0

So, here 6 =C
Side opposite to 2C =AB =3

Side adjacent to 2C=BC =4

AB 3
So,tanC = — =-
BC 4

(vi) tan A



here 6 =A
Side opposite to LA =BC =4

Side adjacent to zA =AB =3

AB &
So,tanA = —=-
BC 3

2. Question

From the given figure, find the value of :
(i) tan 6

(ii) cos 6

A

s ¢

Answer
(i) tan 6
We know that,

side opposite to angle 6

tanb =G adjacent to angle

Side opposite to 6 = AB =4

Side adjacent to 6 =BC =3

AB 2
So,tan B = BC =3
(ii) cos 06
We know that,

side adjacent to angle 8

cos B =
hypotenuse

Side adjacent to 8 =BC =3

Hypotenuse = AC =5



EC 3
SO' = — = -
Cos © AG 5

3. Question
From the given figure, find the value of
(i) sin®
(i) tan 6
(iii)tan A - cot C
A

19 13

a1 c

Answer
(i) sin®
We know that,

side opposite to angle 6

sinf =
hypotenuse

Side oppositeto 6 =BC =7

Hypotenuse = AC = 13

Firstly we have to find the value of BC.

So, we can find the value of BC with the help of Pythagoras theorem.
According to Pythagoras theorem,
(Hypotenuse)? = (Base)? + (Perpendicular)?
= (AB)? + (BC)? = (AC)?

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

= 144 + (BC)% = 169

= (BC)? = 169-144

= (BC)%2 =25

= BC =25



= BC =%5
But side BC can’t be negative. So, BC =5

Now, BC=5and AC =13

. EC 3
So, Sin B "
(i) tan 6
We know that,

side opposite to angle 6

tanf =
a side adjacent to angle 6

Side oppositeto 8 =BC =5
Side adjacent to 6 = AB =12

BC
So,tanf =— =
AB 12

(iii)tan A - cot C

We know that,
side opposite to angle 6
tan® = — :
side adjacent to angle 6
and
side adjacent to angle 6
cot8 = — :
side opposite to angle 6
tan A
Here, 6 = A

Side opposite to ZA=BC =5
Side adjacent to ZA =AB =12

BC
So,tan A = — =
AB 12

CotC
Here, 0 =C
Side adjacent to zC=BC =5

Side opposite to 2C =AB =12



4 A. Question

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

b.sin C, cos C

Answer

A

24

(1)
(a) sinA
We know that,

side opposite to angle 6
hypotenuse

sinB =

So, here 6 = A

Side opposite to £ZA=BC =7

Hypotenuse = AC =?

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem.
According to Pythagoras theorem,

(Hypotenuse)? = (Base)? + (Perpendicular)?

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

= (24)% + (7)% = (AC)?

= 576 + 49 = (AC)?



= (AC)? =625

= AC =V625

= AC =%25

But side AC can’t be negative. So, AC = 25cm

Now, BC =7 and AC = 25

So,SinA = %= 2—2

Cos A

We know that,

cos B — side adjacent to angle 8

hypotenuse
So, here 6 = A
Side adjacent to £A = AB =24

Hypotenuse = AC = 25

AB 4
So,CosA =—=—
AC 25

(b)sinC
We know that,

side opposite to angle 6

sinf =
hypotenuse

So, here 6 =C
The side opposite to £C = AB = 24

Hypotenuse = AC = 25

. AB 24
So, Sin C =1
Cos C
We know that,

side adjacent to angle 6
hypotenuse

cos B =

So, here 8 =C



Side adjacent to £C=BC =7
Hypotenuse = AC = 25

BC 7
So,Cos C = E = E
4 B. Question

Consider AACB, right angled at C, in which AB = 29 units, BC = 21 units and
£ABC=0. Determine the values of

a. cos? 0+ sin?

b. cos? 0 - sin 0

Answer
A
29
] a
C 21 B

(a) Cos20 +sin® O
Firstly we have to find the value of AC.
So, we can find the value of AC with the help of Pythagoras theorem.

According to Pythagoras theorem,
(Hypotenuse)? = (Base)? + (Perpendicular)?
= (AC)? + (BC)? = (AB)?

= (AC)? + (21)? = (29)?

= (AC)? = (29)? - (21)?

Using the identity a% -b% = (a+b) (a-b)

= (AC)? = (29-21)(29+21)

= (AC)* = (8)(50)

= (AC)? = 400

= AC =v/400



= AC =%20
But side AC can’t be negative. So, AC = 20units
Now, we will find the sin 0 and cos 6

side opposite to angle 6

sinf =
hypotenuse

In AACB, Side opposite to angle 6 = AC = 20

and Hypotenuse = AB = 29

AC 20
So,S5inf =— =—
AB 29

Now, We know that

side adjacent to angle 6

cosf =
hypotenuse

In AACB, Side adjacent to angle 6 = BC = 21

and Hypotenuse = AB = 29

BC 21
So,co88 =— =—
AR 29

2 2
SO0 cos?B + sin’B = (E) + (E)
29 29

441 + 400
29 %29

841
- 841

=1

Cos?0 +sin2 0 =1

(b) Cos28 - sin? 0

Putting values, we get
26 _ sin?6 (21)2 (ED)E

COs — 5In =\l —\==

29 29

441 — 400

©29x29



41
- 841

4 C. Question

In AABC, £A is a right angle, then find the values of sin B, cos C and tan B in
each of the following :

a.AB=12,AC=5,BC=13

b. AB =20,AC=21,BC=29
c.BC=v2,AB=AC=1
Answer

Given that £A is a right angle.

J

Ly .
A C
(a)AB=12,AC=5,BC=13
To Find : sin B, cos C and tan B

We know that,

side opposite to angle 6
hypotenuse

sinB =

Here, 6 =B
Side opposite to angle B=AC =5
Hypotenuse = BC =13

AC
So,SinB =— =
BC 13

Now, Cos C
We know that,

side adjacent to angle 6
hypotenuse

cosh =

Here, 6 =C

Side adjacent to angle C = AC =5



Hypotenuse = BC =13

AC 5
So,CosC =—=—
BC 13

Now, tan B
We know that,

side opposite to angle 8

tanb = adjacent to angle 8

Here, 6 =B

The side opposite to angle B=AC =5
The side adjacent to angle B=AB =12
So, tan B =E =1—";

(b) AB=20,AC=21,BC=29

To Find: sin B, cos C and tan B

We know that,

side opposite to angle 6
hypotenuse

sinf =

Here, 6 =B
The side opposite to angle B =AC =21

Hypotenuse = BC =29

. AC 21
So,Sin B =5c= 79
Now, Cos C

We know that,

side adjacent to angle 6

cosf =
hypotenuse

Here, 8 =C
Side adjacent to angle C = AC =21

Hypotenuse = BC =29

AC 21
So,CosC = —=—
BC 29



Now, tan B

We know that,

side opposite to angle 8
tan@ =— :

side adjacent to angle 6
Here, 0 =B

The side opposite to angle B=AC =21

The side adjacent to angle B = AB = 20

AC 21
So,tanB =— =—
AB 20

(c)BC=V2,AB=AC=1
To Find: sin B, cos C and tan B
We know that,

side opposite to angle 6

sinf =
hypotenuse

Here, 6 = B
The side opposite to angle B=AC =1

Hypotenuse = BC =V2

AC 1
So,SinB =—=—
! EC W 2

Now, Cos C
We know that,

side adjacent to angle 6

cosB =
hypotenuse

Here,6=C
Side adjacent to angle C=AC=1

Hypotenuse = BC = V2

AC 1
So,CosC = —=—
EC y 2

Now, tan B

We know that,



side opposite to angle 6
tan B =

side adjacent to angle 6
Here, 6 = B
The side opposite to angle B=AC =1

The side adjacent to angle B=AB=1

AC 1
S ) = — = — =
o,tan B iut 1

5 A. Question

Find the value of the following : (a) sin 6 (b) cos 6 (c) tan 6 from the figures
given below :

A

13 i3

-+ 10 +

Answer

Firstly, we give the name to the midpoint of BC i.e. M
BC =BM + MC = 2BM or 2MC

= BM =5and MC =5

Now, we have to find the value of AM, and we can find out with the help of
Pythagoras theorem.

So, In AAMB
= (AM)? + (BM)? = (AB)?

= (AM)? + (5)% = (13)?

= (AM)? = (13)? - (5)?

Using the identity a® -b? = (a+b) (a - b)
= (AM)? = (13-5)(13+5)

= (AM)? = (8)(18)

= (AM)? = 144



= AM =V144
= AM =%12
But side AM can’t be negative. So, AM = 12

a.sin 6

We know that,

side opposite to angle 6

sinf =
hypotenuse

In AAMB
Side opposite to 6 = AM =12

Hypotenuse = AB=13

AM 12
So,5inf =—=—
AE 13

. 12
So,SinB =—
13

b.cos 0

side adjacent to angle 6
We know that, cosh =

hypotenuse
In AAMB
The side adjacent to 8 =BM =5
Hypotenuse = AB = 13

BM
So,cosB =— =
AB 13

So,cos 8 =

b o

c.tan 6



20
13 2

We know that,

side opposite to angle 8

tanb = adjacent to angle 0

In AAMB
Side opposite to 6 = AM =12

The side adjacent to 8 =BM =5

AM 12
So,tan @ = — = —
BM 5
12
So,tan@ =—
s ]

5 B. Question

Find the value of the following : (a) sin 6 (b) cos 0 (c) tan 6 from the figures
given below :

20

Answer

Firstly, we have to find the value of XM and we can find out with the help of
Pythagoras theorem

So, In AXMZ
= (XM)? + (MZ)? = (XZ)?
= (XM)? + (16)? = (20)?
= (XM)? = (20)? - (16)?
Using the identity a? -b2 = (a+b) (a - b)

= (XM)? = (20-16)(20+16)



= (XM)? = (4)(36)

= (XM)? = 144

= XM =V144

= XM =12

But side XM can’t be negative. So, XM = 12

Now, In AXMY we have the value of XM and MY but we don’t have the value of
XY.

So, again we apply the Pythagoras theorem in AXMY
= (XM)? + (MY)? = (XY)?

= (12)? + (5)% = (XY)?

= 144 + 25 = (XY)?

= (XY)? = 169

= XY =V169

= XY =+13

But side XY can’t be negative. So, XY = 13

a.sin 0

We know that,

side opposite to angle 6

sinf =
hypotenuse

In AXMY
Side opposite to 6 = MY =5

Hypotenuse = XY =13

MY s
SO, i = — = —
sin B ~ 13
b.cos 6
We know that,

side adjacentto angle 8

cosf =
hypotenuse

In AXMY



Side adjacent to 8 = XM = 12

Hypotenuse = XY =13

XM 12
So,cosB=—==—
! XY 13

c.tan O
We know that,

side opposite to angle 6

tanf =
l side adjacent to angle 6

In AXMY
The side opposite to 8 = MY =5
Side adjacent to 6 = XM = 12

MY
So,tanf =— =
XM 12

6. Question

In APQR, £Q is a right angle PQ = 3, QR = 4. If £ZP=a and £R=[, then find the
values of

(i) sin a (ii) cos a
(iii) tan a (iv) sin B
(v) cos B (vi) tan B

Answer

Given:PQ =3,QR = 4
= (PQ)* + (QR)* = (PR)
= (3)* + (4)* = (PR)?

= 9+ 16 = (PR)?

= (PR)% =25

= PR =V/25



= PR =15

But side PR can’t be negative. So, PR =5
(i) sin«

We know that,

side opposite to angle 6

sinf =
hypotenuse

Here, 6 =
The side opposite to angle a = QR =4

Hypotenuse = PR =5

. 4
So,sina =-
(ii) cos a

We know that,

side adjacent to angle 6

cosf =
hypotenuse

Here, 6 = «
The side adjacent to angle a = PQ =3

Hypotenuse = PR =5

So,cosa =

(AT %]

(iii) tan a
We know that,

side opposite to angle 6
side adjacent to angle 8

tan® =

Here, 6 = a
Side opposite to angle « = QR =4

Side adjacent to angle a = PQ =3

4
So,tana = 3

(iv) sin



We know that,

side opposite to angle 6

sinf =
hypotenuse

Here, 6 =3
The side opposite to angle 3 = PQ =3
Hypotenuse = PR =5

So,sinff =

| wa

(v) cos B
We know that,

side adjacent to angle 6

cos@ =
hypotenuse

Here, 6 =3
Side adjacent to angle $ = QR =4

Hypotenuse = PR =5

So,cosf§ =

[

(vi) tan B
We know that,

side opposite to angle 6

tanf =
a side adjacent to angle 8

Here, 6 =3
Side opposite to angle 3 = PQ =3
Side adjacent to angle $ = QR =4

So,tanf§ = g

7 A. Question

If sinf = i then find the values of cos 6 and tan 6.
q

"~

Answer



Given: Sin 8 — =
A
sk
ak
B P
We know that,
. side opposite to angle 6
sinf =
hypotenuse
Or sin § — —=rpendicular
Hypotenuse
cng _t_ P_%_AB_4
ing -t L 8B _ %
5§ H 5 AC 5
Let,

Perpendicular =AB =4k

and Hypotenuse =AC =5k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
In right angled A ABC, we have

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

= (4k)? + (BC)? = (5k)?

= 16k? + (BC)? = 25k?

= (BC)% =25 k% -16 k2

= (BC)% =9 k?

= BC =V9 k?

= BC =+3k

But side BC can’t be negative. So, BC = 3k

Now, we have to find the value of cos 0 and tan 6

We know that,



base
cosf = ————
hypotenuse

The side adjacent to angle 6 or base = BC =3k

Hypotenuse = AC =5k

3k 3
So,cosf =—==
sk =1

Now,

erpendicular
We know thattan 8 = Perp

base
Perpendicular = AB =4k

Base = BC =3k

4k 4
So,tanf =—=-
3k 3

7 B. Question

If sin A = = . calculate cos A and tan A.

| o

Answer

Given: Sin A = z

A
B\ ak
® C
3k
We know that,
. side opposite to angle 6
sinf =
hypotenuse
Or sin § — —=rpendicular
Hypotenuse
Sing > P_3_BC_3
R S e S
4 H 4 AC 4
Let,

Side opposite to angle 8 = BC =3k



and Hypotenuse = AC =4k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (AB)? + (BC)% = (AC)?

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

= (AB)? + 9k? = 16k>2

= (AB)? = 16 k? - 9 k?

= (AB)? = 7 k?

= AB =kv/7

So, AB = kv/7

Now, we have to find the value of cos A and tan A

We know that,

Side adjacent to angle 8

cos@ =
hypotenuse

Here, 6 = A
The side adjacent to angle A = AB =kv/7

Hypotenuse = AC =4k

kJ? JT
SO, Cos A =—=—
1k 4
Now,
We know that,

side opposite to angle 6

tanb =G adjacent to angle

The side opposite to angle A = BC =3k

The side adjacent to angle A = AB =kv/7

3k 3
So,tanA = — =—
ky7 VT

8. Question



3
If 511 B = —. then find the values cos 6 and tan 6.
5

Answer

. . 3
Given: Sin 8 = -

A

Sk
8

B ak Lo
We know that,

. side opposite to angle 6
sinf =

hypotenuse
Orsinf = Perpendicular
Hypotenuse

Sin 0 3 P 3 AB 3

ng =—-= —=-= —=-

5 H 5 AC 5

Let,

Perpendicular =AB =3k
and Hypotenuse =AC =5k
where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (AB)? + (BC)? = (AC)?

= (3k)? + (BC)? = (5k)?

= 9k?2 + (BC)? = 25k?

= (BC)? = 25 k% - 9 k2

= (BC)? = 16 k2

= BC =V16 k?

= BC =+4k

But side BC can’t be negative. So, BC = 4k



Now, we have to find the value of cos 6 and tan 6
We know that,

side adjacent to angle 6

cosf =
hypotenuse

The side adjacent to angle 6 = BC =4k

Hypotenuse = AC =5k

4k
So,cosB =— =
sk

[

Now, tan 6

erpendicular
We know that,tan 6 = ppe s

base

Perpendicular = AB =3k

Base = BC =4k

2k
So,tanf =—=-
4k 4

9. Question

If cosB = i then find the value of tan 6.
q

Answer
A
5k
3k
al_l (7} c
We know that,
side adjacent to angle 6
cosf =
hypotenuse
Orcosf = —2%¢
Hypotenuse
Cos 0 4 B 4 BC 4
Y TETH 5 AC 5

Let,



Base =BC = 4k

Hypotenuse =AC = 5k

Where, k ia any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (AB)? + (BC)? = (AC)?

= (AB)? + (4k)? = (5k)?

= (AB)? + 16k? = 25k?

= (AB)% = 25 k? -16 k2

= (AB)% =9 k2

= AB =V9 k?

= AB =3k

But side AB can’t be negative. So, AB = 3k
Now, we have to find tan 6

We know that,

side opposite to angle 6
side adjacent to angle 8

tan® =

Side opposite to angle 6 = BC =4k

Side adjacent to angle 6 = AB =3k

4k 4
So,tanf = —=-
3k 3

10 A. Question

3
If tan 6 = — . then find the values of cos 6 and sin 6.
4
Answer
A
3k
a1 AN




We know that,

side opposite to angle 6

tan B =
side adjacent to angle 6
__ perpendicular

Ortanf = B

tan 0 3 P 3 AB 3

anfh =—-= -—=—= —=—

4 B 4 BC 4

Let,

The side opposite to angle 8 =AB = 3k
The side adjacent to angle 6 =BC = 4k
where k is any positive integer

Firstly we have to find the value of AC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)? = 9 k?+16 k?

= (AC)? = 25 k?

= AC =25 k?

= AC =£5k

But side AC can’t be negative. So, AC = 5k
Now, we will find the sin 6 and cos 6

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle 6 = AB = 3k

and Hypotenuse = AC = 5k

AB 3k

So,Sinf = =
AC sk

3
3

Now, We know that



side adjacent to angle 6

cosB =
hypotenuse

Side adjacent to angle 8 = BC = 4k

and Hypotenuse = AC = 5k

BC 4k
So,cosf =—=—=

4
AC sk s

10 B. Question

If tan A= 4/3. Find the other trigonometric ratios of the angle A.

Answer

A

0

3k

& aK C
We know that,

side opposite to angle 6

tan @ =

side adjacent to angle 6

perpendicular

Ortanf =

base
Here, 6 = A
tan A 4 P 4 BC 4
MA =32 53737 aB_ 3
Let,

The side opposite to angle A =BC = 4k

The side adjacent to angle A =AB = 3k

where Kk is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)%2 =9 k? +16 k2



= (AC)? = 25 k?

= AC =V/25 k?

= AC =5k

But side AC can’t be negative. So, AC = 5k
Now, we will find the sin A and cos A

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle A = BC = 4k

and Hypotenuse = AC = 5k

. BC 4k
So,SinA = —=—=

4
AC sk 5

Now, We know that

side adjacent to angle 6

cosB =
hypotenuse

Side adjacent to angle A = AB = 3k

and Hypotenuse = AC = 5k

AB 3k 3
So,c08A =—=—=-
AC 5k 5

Now, we find other trigonometric ratios

1
Cosec A = ——
sinA
1
T4
5
5
T4
A 1
SECA=osA



11. Question

-
If cot @ = ——, then find the value of sin 8.
5
Answer
A
G
12k
B K C
We know that,
side adjacent to angle 6
coth = — ,
side opposite to angle 6
Orcot8 = base

perpendicular

o 12 B 12 AB 12
O = P~ 5 B 5

Let,

Side adjacent to angle 8 =AB = 12k
The side opposite to angle 8 =BC = 5k
where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem

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



= (12k)2 + (5k)% = (AC)?

= (AC)? = 144 k? +25 k?

= (AC)? = 169 k?

= AC =v169 k?

= AC =#13k

But side AC can’t be negative. So, AC = 13k

Now, we will find the sin 0

side opposite to angle 8

sinf =
hypotenuse

Side opposite to angle 6 = BC = 5k

and Hypotenuse = AC = 13k

BC 5k
AC 13k 13

3

So,Sinf =

12. Question

12

Iftan § = , then find the value of cos 6.

Answer

12k

Sk

We know that,

side opposite to angle 6

tanf =
a side adjacent to angle 6

erpendicular
Ortanp =%

base

o 5 _P_5_BC_5
MY =T B 127 AB 12

Let,



The side opposite to angle 8 =BC = 5k

The side adjacent to angle 6 =AB = 12k
where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (12k)? + (5k)% = (AC)?

= (AC)? = 144 k2 +25 k?

= (AC)? = 169 k?

= AC =V169 k?

= AC =%13k

But side AC can’t be negative. So, AC = 13k

Now, We know that

side adjacent to angle 6

cosf =
hypotenuse

Side adjacent to angle 6 = AB = 12k

and Hypotenuse = AC = 13k

So. cos B _AB 12k 12
’ T AC 13k 13

13. Question

-
If sin § = ——, then find the value of cos 6 and tan 6.
13

Answer

) ) 12
Given: Sin 6 = o

13k
12k




We know that,

side opposite to angle 6

sinf =
hypotenuse
Or sin B = —erpendicular
Hyputenuse
sing -2 P_12_AB_12
MY TI3T H 137 AC 13
Let,

Side opposite to angle 6 = 12k

and Hypotenuse = 13k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (AB)? + (BC)% = (AC)?

= (12k)? + (BCk)? = (13)?2

= 144 k2 + (BC)? = 169 k?

= (BC)? = 169 k2 -144 k?

= (BC)?% = 25 k?

= BC =V25 k?

= BC =+5k

But side BC can’t be negative. So, BC = 5k

Now, we have to find the value of cos 6 and tan 6

We know that,

side adjacent to angle 6

cosf =
hypotenuse

Side adjacent to angle 8 = BC =5k
Hypotenuse = AC =13k
sk 5

So,cos8 =— =
13k 13

Now, tan 6



We know that,

side opposite to angle 8

tan® =

side adjacent to angle 8
side opposite to angle 8 = AB =12k

Side adjacent to angle 8 = BC =5k

12k 12
So,tan B = P

14. Question

If tan 6 =0.75, then find the value of sin 0.

Answer
Al
0
ak
B 3k C
We know that,
side opposite to angle 6
tanf =— :
side adjacent to angle 6
Ortanf — perpendicular

base

Given: tan 0 =0.75

e 753
= T4an lﬂﬂ_ﬂl-

o _3_P 3 BC 3
MY =37 B 47 AB 4

Let,

The side opposite to angle 8 =BC = 3k
The side adjacent to angle 6 =AB = 4k
Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem

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



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

= (AC)? = 16 k? +9 k?

= (AC)? = 25 k?

= AC =25 k?

= AC =x5k

But side AC can’t be negative. So, AC = 5k

Now, we will find the sin 0

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle 6 = BC = 3k

and Hypotenuse = AC = 5k

BC 3k

SO’ i = =
Sin 6 - o

3
5

15. Question
If tan B= \/3, then find the values of sin B and cos B.

Answer

We know that,

side opposite to angle 6
side adjacent to angle 8

tan® =

erpendicular
Ortan § = 2=

base

Given: tan B =3

tan B w’rS
= tanB = —
1



. V3 P V3 aAc V3
ME =TT BT1 T aB 1

Let,

Side opposite to angle B =AC = V3k

The side adjacent to angle B =AB = 1k
where k is any positive integer

Firstly we have to find the value of BC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (AC)? = (BC)?

= (1k)? + (V3Kk)? = (BC)?

= (BC)? = 1 k% +3 k?

= (BC)% = 4 k2

= BC =V2 k?

= BC =+2k

But side BC can't be negative. So, BC = 2k

Now, we will find the sin B and cos B

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle B = AC = kv/3

and Hypotenuse = BC = 2k

AC  ky3
BC 2k

. '-.-'r3
So,SinB = 5y

Now, we know that,

side adjacent to angle 6

cos@ =
hypotenuse

The side adjacent to angle B = AB =1k

Hypotenuse = BC =2k

AB 1k 1
So,co0sB =—=—=-
BC 2k 2



16. Question

m

If tan B = —, then find the values of cos 0 and sin 6.

n

Answer

C

A n

We know that,

side opposite to angle 6

tanf =
l side adjacent to angle 6

erpendicular
Ortan§ =20

base

m

Here,tan b = —
In

So, Side opposite to angle 6 =AC = m
The side adjacent to angle 6 =AB =n
Firstly we have to find the value of BC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (AC)? = (BC)?

= (n)* + (m)* = (BC)*

= (BC)? = m? + n?

= BC =V m? + n?

So, BC =V(m? + n?)

Now, we will find the sin B and cos B

side opposite to angle 6
hypotenuse

sinB =

Side opposite to angle 6 = AC =m

and Hypotenuse = BC =v/(m? + n?)



m

. AC
So,Sinfh =—=—
BC  /mZ+n?

Now, we know that,

side adjacent to angle 6
hypotenuse

cosh =

Side adjacent to angle 6 = AB =n

Hypotenuse = BC =v(m? + n?)

So,cos @ =22 — 2
o, = ac ]
BC  /mZ+n?

17. Question

If sin © = V3 cos 0, then find the values of cos 8 and sin 6.
Answer

Given : sin © =V3cos 0

sinB
3
cost

= tan 0 =V/3

B

A 1

We know that,

side opposite to angle 6

tanf =
a side adjacent to angle 6

erpendicular
Ortanp =%

base

and tan 8 =3

w’rB

= tanf = —
1

o v3 P V3 AC 3
MY =T "B 17 aB 1



Let,

The side opposite to angle 8 =AC = kv/3
The side adjacent to angle 8 =AB = 1k
where Kk is any positive integer

Firstly we have to find the value of BC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (AC)? = (BC)?

= (1k)? + (kv3)? = (BC)?

= (BC)? = 1 k% +3 k?

= (BC)% = 4 k2

= BC =V2 k?

= BC =+2k

But side BC can’t be negative. So, BC = 2k

Now, we will find the sin 6 and cos 6

side opposite to angle 8

sinf =
hypotenuse

Side opposite to angle 6 = AC = kv3

and Hypotenuse = BC = 2k

AC k3
BC 2k

So,5in@ =

V3
2

Now, we know that,

side adjacent to angle 6

cos@ =
hypotenuse

The side adjacent to angle 6 = AB =1k

Hypotenuse = BC =2k

AB 1k 1
So,cosf =—=—=-
BC 2k 2

18 A. Question



-
If coth = "—1 , then find the values of cos 6 and sin 6.

20
Answer
A
6
21k
B 0K C
We know that,
side adjacent to angle 6
coth = — ,
side opposite to angle 6
OrcotB = ha—sef
perpendicular
0 21 B 21 AB 21
(] = = = — = —
20 P 20 BC 20
Let,

Side adjacent to angle 6 =AB = 21k

The side opposite to angle 6 =BC = 20k
where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (21k)2 + (20k)? = (AC)?

= (AC)? = 441 k? +400 k?

= (AC)? = 841 k2

= AC =841 k?

= AC =+29k

But side AC can’t be negative. So, AC = 29k

Now, we will find the sin 0



side opposite to angle 6

sin@ =
hypotenuse

Side opposite to angle 6 = BC = 20k

and Hypotenuse = AC = 29k

EC 20k 20
SO’ i = —=— = —
SIIIB AC 29k 29

Now, we know that,

side adjacent to angle 6

cosf =
hypotenuse

Side adjacent to angle 6 = AB =21k

Hypotenuse = AC =29k

AB 21k _ 21
" AC 29k 29

18 B. Question
If 15 cot A=18, find sin A and sec A.
Answer

Given: 15cot A=8

= CotA =—
15

2k

15k

And we know that,

side adjacent to angle 6

cot® = side opposite to angle 6

base

OrcotB =

perpendicular

., _8 _B_8 BC_ 38
co 15 P 15  AC 15

Let,



Side adjacent to angle A =AB = 8k

The side opposite to angle A =BC = 15k
where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)? = 64 k2 +225 k?

= (AC)? = 289 k?

= AC =289 k?

= AC =%17k

But side AC can’t be negative. So, AC = 17k

Now, we will find the sin 6

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle 6 = BC = 15k

and Hypotenuse = AC = 17k

EC 15k 15
So,Sinf =—=—=—
AC 17k 17

Now, we know that,

side adjacent to angle 6

cos@ =
hypotenuse

The side adjacent to angle 6 = AB =8
Hypotenuse = AC =17

AB gk g
So,cosf =—=—=—



19. Question

If sin © = cos 0 and 0° < 6 <90°, then find the values of sin 6 and cos 0.
Answer

Given: sin@ = cos6

sinf

cosB

=>tan6=1

A

1k

Let,

Side opposite to angle 6 = AB =1k

The side adjacent to angle 6 = BC =1k
where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (1k)? + (1k)% = (AC)?

= (AC)? = 1k? +1k?

= (AC)? = 2Kk?

= AC =V/2Kk?



= AC =kv2
So, AC = kv/2
Now, we will find the sin 6

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle 6 = AB= 1k

and Hypotenuse = AC = kv2

AB 1k 1
So,Sinfl =—=—=—
AC ky2 Y2

Now, we know that,

side adjacent to angle 6

cosf =
hypotenuse

The side adjacent to angle 6 = BC =1k

Hypotenuse = AC =kv/2

EC 1k 1
So,cosf =—=—=—
AC ky2 W 2

20. Question

3 3

. ¥
If s = % , then find the values of cos 6 and

X" +y°
Answer
. xz_ 2
sin@ = —>=
K= +y

We know that,

side opposite to angle 6
hypotenuse

sinB =

. Perpendicular
Orsing =

hypotenuse

1
tan 6




XE_FE E XE_FZ AB_XE_FE

= = = — =
x?2+y2 H x2+y? AC x%Z2+y?

sinf =

Let,

Side opposite to angle 8 = AB = x2 - y?2

and Hypotenuse = AC = x2 + y2

In right angled AABC, we have

(AB)? + (BC)? = (AC)? [by using Pythagoras theorem]
= (x% - y?)* + (BC)? = (x* +y?)?

= (BC)? = (x* +y2)? - (x* - y2)?

Using the identity, a - b2 = (a+b)(a - b)

= (BC)? = [(x* +y? +x* -y )] [ x* + y2 ~(x* - y?)]
= (BC)® = (2x)(2y%)

= (BC)? = (4x%y?)

= BC =V4x?%y?

= BC = +2xy

= BC = 2xy [taking positive square root since, side cannot be negative]

Base BC 2Xy
s =—=—=
Hypotenuse AC x2?+y?
Perpendicular AB x*—y*
andtan@ = ————" == =%
Base EC 2xy
1 1 2xy
SO, tang ~ *2-¥Z w=—y2
2Xy

21. Question

If tan B = , then find the values of sin 6 and cos 6.
1
Answer
ymZ-n?

Given:tan 6 =

n



A
Jm® —n k\
B 4 c
1"

We know that,

can 0 vm?2 —n? P +vmZ—n2 AB  +vm?—n2

ang =—— - = —— = — = ——
n B n BC n

Let,

AB=V(m? - n?)and BC =n

In right angled AABC, we have

(AB)? + (BC)? = (AC)? [by using Pythagoras theorem]

= (V(m? - n%))% + (n) = (AC )?

= m? - n? +n? = (AC )?

= (AC)? = (m?)

= AC =V m?

= AC =4m

= AC = m [taking positive square root since, side cannot be negative]

Now, we have to find the value of cos 6 and sin 6

We, know that

Base
0580 = ———
Hypotenuse
BC n
T AC m
and
. Perpendicular
sinf =

Hypotenuse
AB  vm? —n?
“AC m



22 A. Question
If sec O = 2, then find the values of other t-ratios of angle 6.
Answer

Given: sec 6 =2

A
2k
a
B 1k [
We know that,
hypotenuse
sech = ———
base
Sec 2 H 2 AC 2
Y =17 BT1 BC 1

Let,
BC =1k and AC = 2k
where, k is any positive integer.

In right angled AABC, we have

(AB)? + (BC)? = (AC)? [by using Pythagoras theorem)]

= (AB)? + (1k)? = (2k )2

= (AB)? + k2 = 4K?2

= (AB)? = 4k? - k2

= (AB)? = 3k?

= AB=kV3

Now, we have to find the value of other trigonometric ratios.

We, know that

Perpendicular
Hypotenuse

sinB =

AB kv3 3

TAC 2k 2



Base

cosf =——
Hypotenuse
BC 1k 1
T AC 2k 2
Perpendicular
tan B =
Base
AB kV3 V3 |
=== — = 3
BC 1k 1
0 1 1 2
COSeCY =Sine V3 V3
2
te !
COLo = tane =~ V3

22 B. Question

13

Given sec § = — . calculate all other trigonometric ratios.
“

i

Answer
A
13k
7
® 17k c
Given: sec 8 = z
12
We know that,
hypotenuse
secf=———
base
5 13 H 13 AC 13
secf = —= —= — = — = —
12 B 12 BC 12
Let,

BC =12k and AC = 13k

where, k is any positive integer.



In right angled AABC, we have

(AB)? + (BC)? = (AC)? [by using Pythagoras theorem]

= (AB)? + (12k)? = (13k )2

= (AB)? + 144k? = 169k?

= (AB)? = 169Kk? - 144k?

= (AB)? = 25k?

= AB =/25k?

= AB =x5k [taking positive square root since, side cannot be negative]
Now, we have to find the value of other trigonometric ratios.

We, know that

Perpendicular

sinf =
Hypotenuse
AB 5k 5
~AC 13k 13
Base
cosf =————
Hypotenuse
BC 12k 12
~AC 13k 13
Perpendicular
tan B =
Base
AB 5k 5
~BC 12k 12
0 1 1 13
COSECY =8~ 5 5
13
‘0 1 12
€0 T tan® 5 5§
12

23. Question

If cosec B = +/10, then find the values of other t-ratios of angle .



Answer

Given: cosec 8 = V10

We know that,

hypotenuse

cosecB = :
perpendicular

V10  AC V10
_— = — = —
1 AB 1

a5
ol

cosec B = =

Let,
AB = 1k and AC = kv10
where, Kk is any positive integer.

In right angled AABC, we have

(AB)? + (BC)? = (AC)? [by using Pythagoras theorem)]
= (1k )%+ (BC)? = (kV'10)?

= (BC)? = 10k? - k2

= (BC)? = 9k?2

= BC =/9Kk?

= BC =x3k [taking positive square root since, side cannot be negative]

Now, we have to find the value of other trigonometric ratios.

We, know that

Perpendicular

sinf =
Hypotenuse

AB 1k 1
AC kv10 W10

Base
050 = ———
Hypotenuse



BC 3k 3
T AC k10 Y10

Perpendicular

tan B =
Base
AB 1k 1
~ BC 3k 3
5 1 1 Y10
Sec cosB 3 3
w’rlﬂ
th L - 3
oY= ane 1
3

24 A. Question

If tan A = T3 _ then find the values of sin A + cos A.

"

Answer

C

5

We know that,

side opposite to angle 6

tanb =G adjacent to angle

erpendicular
Ortan@ = pepeRe =

base

I

Given:tan A = V3
2

tan A w’rB
= tanA =—
2

A v3 P V3 BC V3
MA =872 7 a8 2

Let,



Side opposite to angle A =BC = kv/3
Side adjacent to angle A =AB = 2k
where, k is any positive integer

Firstly we have to find the value of BC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (2k)% + (V3Kk)? = (AC)?

= (AC)? = 4 k2 +3 k2

= (AC)2 =7 k?

= AC =V7 k?

= AC =kv7

So, AC =kv/7

Now, we will find the sin A and cos A

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle A = BC = kv/3
and Hypotenuse = AC = kv'7

. BC kva 43
SO'SIIIA = —= =
AC ky7 VT

Now, we know that,

side adjacent to angle 6

cosB =
hypotenuse

Side adjacent to angle A = AB =2k

Hypotenuse = AC = kv7

AB 2k 2
SO,EI:ZIIS;":'JL = — ===
AC kv7 VT

Now, we have to find sin A +cos A

Putting values of sin A and cos A, we get



V3 2 V342
SinA + CosA = —+—=—F7—
v7 V7 V7

24 B. Question
If <in@ = .\E cos . find the value of cos 8 - sin 6.
Answer

Given: sin 8 =V3cos 0

sin @

—./3
= =4/3
cos®
= tan 6 =3
C
5
)
Ak B
We know that,
side opposite to angle 6
tan 8 = — :
side adjacent to angle 6
Ortan® — perpendicular

base

Given: tan 0 = V3

.
v3
= tanf = —
1
o v3 P V3 AC 3
MY =T8T 17 aB 1

Let,

Side opposite to angle 8 =AC = V/3k
Side adjacent to angle 6 =AB = 1k
where Kk is any positive integer

Firstly we have to find the value of BC.

So, we can find the value of AC with the help of Pythagoras theorem



= (AB)? + (AC)? = (BC)?2

= (1k)? + (V3Kk)? = (BC)?

= (BC)? = 1 k% +3 k?

= (BC)% = 4 k2

= BC =2 k?

= BC =12k

But side BC can’t be negative. So, BC = 2k

Now, we will find the sin B and cos B

side opposite to angle 8

sinf =
hypotenuse

Side opposite to angle 6 = AC = kv3

and Hypotenuse = BC = 2k

. AC k3 V3
BC 2k 2

Now, we know that,

side adjacent to angle 6

cos@ =
hypotenuse

The side adjacent to angle 6 = AB =1k

Hypotenuse = BC =2k

AE 1k 1
SO’ = ——— = -
cos 8 BC 2k 2

Now, we have to find the value of cos 6 - sin 6

Putting the values of sin 0 and cos 6, we get

Cosb - sing - L V3 1-v3
05 o — 51N =———=
2 2 2

24 C. Question

If tan B = , find the value of 1+ cos? 8.

Answer



8k

15k
We know that,

side opposite to angle 6

tan B =
an side adjacent to angle 6

erpendicular
Ortan§ =20

base

o_8 P 8 AB B
MY =157 BT15  BC 15

Let,

Side opposite to angle 6 =AB = 8k

Side adjacent to angle 8 =BC = 15k

where, k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)? = 64k2+225k?

= (AC)? = 289 k?

= AC =v/289 k?

= AC =%17k

But side AC can’t be negative. So, AC = 17k
Now, we will find the cos 0

We know that

side adjacent to angle 6

cosf =
hypotenuse

Side adjacent to angle 6 = BC = 15k



and Hypotenuse = AC = 17k

So cos 8 _BC _ 15k _ 15
’ T AC 17k 17

Now, we have to find the value of 1+ cos? 0

Putting the value of cos 0, we get
2

15
1+ cos?® =1+ (—)
COs 17

N 225
289

289 + 225
- 289

514
289

25. Question

-

If coth = i,evaluate
3

0 (1+sin6)(1-sin6)
1
(1+cosB)(1-cosB)

(i) cot’ @
Answer

A

7k

B c
gk

Given: cot 8 = g

We know that,

side adjacent to angle 6

th =
© side opposite to angle 6

b
OrcotB = =

perpendicular



B 7 AB 7
= — = — = — = —
P B BC 8

ool =

coth =

Let,

Side adjacent to angle 6 =AB = 7k

Side opposite to angle 6 =BC = 8k
where, k is any positive integer

Firstly we have to find the value of AC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)? = 49 k? +69 k?

= (AC)% = 113 k?

= AC =V113 k?

= AC =kv113

P BC 8k 8
~ Sinh =—=—= =
H AC ky113 +113

AB 7k 7

B
H AC ky113 V113

and cos 8 =

oy (1+sinB8){1—-sin@)
(1) (1+cos8){1—cos8)

We know that,
(a+b)(a - b) = (a% - b?)
So, using this identity, we get

~ (1)*—(sinB)*
"~ (1)2— (cos@)2

1 —sin’@
" 1— cos2@



(ii) cot? B

Givencot B = g
&

~\8

49
64

2

26 A. Question

If 3 cot A =4, check whether ﬂ =cos?A-sin? A or not.
l+tan~ A

Answer

Given: 3cotA =4

= CotA = —
3

Ak

3k

We know that,



side adjacent to angle 6

cotB =
side opposite to angle 8
OrcotB = ha—sef
perpendicular
(A 4 B 4 AB 4
(] == = — = — = — = —
3 P 3 BC 3
Let,

Side adjacent to angle A =AB = 4k

The side opposite to angle A =BC = 3k
where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)% =16 k? + 9 k2

= (AC)? = 25 k?

= AC =V25k?

= AC = x5k [taking positive square root since, side cannot be negative]

tan A 1 1 3
CRA = tA T 2 g
3
oo P _BC_3k_3
MA=H7Ac 5k 5
B AB 4k 4
andmsA:E:E:;{:g
2
- 1—tanA - l_G)
Now, LHS = 1+tanZA 1_,_(5)2
4
9
142



And RHS = cos? A - sin? A
2

5 5

_16 9

25 25

© -6

= Ei ..(if)

on

From Egs. (i) and (ii) LHS =RHS

Hence Proved

26 B. Question
In a right triangle ABC, right angled at B, if tan A = 1, then verify that 2 sin A

cosA=1.
Answer
tanA=1

As we know
perpedicular

tanf =
base
Now construct a right angle triangle right angled at B such that

£BAC=6
Hence perpendicular = BC =1 and base=AB=1




By Pythagoras theorem,
AC? = AB? + BC?

= AC? = (1)% + (1)?

= AC%=2
As,
. perpendicular base
sinB = and cosf = ———
hypotenuse hypotenuse

. 1 1
= 8inb = — and cosB = —=
v a V2

Hence,
. 1 1
2SinAcosA=2 X =x —
y 2 y 2
. 1
= 2sinAcosA=2 XE

= 2sin A cos A=1

=R.H.S

Hence proved.

27. Question

If 4sin% 6 =3 and 0° < 0 <909, find the value of 1 + cos 6.
Answer

4sin® 0 =3

.2 3
= sin“f = -

| V3
= sinf = i?

But it is given 0°< 6 <90°

|m'l

. v
So,sinB =

b



n B w@ P w@
sinf=—= —=—
2 H 2

Let, P =kv/3 and H =2k

In right angled AABC, we have
B2 + P2 = H?

= B2 + (kv3)? = (2k)?

= B2 + 3k? = 4k?

= B? = 4k? - 3k?

= B2 =2

= B=1k

= B = k [taking positive square root since, side cannot be negative]

5 B k 1

-~ 0§80 =—=—=—

H 2k 2
So,14+ cosh = 1+2=22_32
2 2 2

28. Question

p psinB —qcosH
If tan 6 = = . find the value of —— .
q psind + qcos6

Answer

Given:tanf = E
q

N psin 8—qcos £
oW, —/————

" psin B+qcos 6

os0 (fgs )

os0 (355 + a)

ptanf — q sin@
= ——— [~ tanB = ]
ptanf + q

p(§)+a




p? +q?
_ psin@—qcos® p*-—qg°

" psinB+qcosB p?+ g?
29. Question

sin6 +cosH

If13 cosB=5, — .
s —cosH

Answer
Given: 13 cos6 =5

0 5
= Cost=—
13

13k

A 5k B

We know that,

Base

c0sf = ——
hypotenuse

oo 5 _B_5
= — — = —
Y= 13T H 13

Let AB =5k and BC =13k

In right angled AABC, we have
B? + P2 = H?

= (5k)? + P2 = (13k)?

= P2 + 25k? = 169k?

= P2 = 169k? - 25k?



= P2 = 144Kk?
= P =\/144k?
= P=+12k

= P = 12k [taking positive square root since, side cannot be negative]

e P I
s 5111 _H_13

sinB+cos0
Now, ——

) .
sinB—-cos0

12 §
13713

125
13~ 13

17
7

30. Question

3 251 -3
If secB = 1—, show that S.lne cosB =3.
5 4smB6—-9cos 6O
Answer
Given: sec 8 = 5
A
13k
| a@
® 5k -
We know that,
hypotenuse
secf =————
base
Sec 13 H 13 AC 13
Y= %5 TBT 5 " BC 5
Let,

BC =5k and AC =13k

where, k is any positive integer.



In right angled AABC, we have

(AB)? + (BC)? = (AC)? [by using Pythagoras theorem]

= (AB)? + (5k)? = (13k )2

= (AB)? + 25k? = 169k?>

= (AB)?% = 169k? - 25k?

= (AB)? = 144k?

= AB =V144k?

= AB =x12k [taking positive square root since, side cannot be negative]
Now, we have to find the value of other trigonometric ratios.

We, know that

Perpendicular

sinf =
Hypotenuse
AB 12k 12
~AC 13k 13
Base
cosf =——
Hypotenuse
BC 5k 5
~AC 13k 13
NOVV, LHS = 2zin 8—3cosB

4sin8-%cosH
2(53)-3(53)

+(13) ()

24 — 15
48— 45
9
-3
=3 =RHS

Hence Proved

31. Question



% 4 1
If 2 tan 0 = 1, find the value of = cos6 +sm o

2¢c0s0—smb
Answer

Given: 2tan 6 =1

tan 6 .
= tanf = -
2
A
k
a
B =T c
We know that,
side opposite to angle 6
tanf =

side adjacent to angle 6

perpendicular

Ortanf = e

tan 8 1 P 1 AB 1
MY =57 8727 BC 2
Let,

Side opposite to angle 6 =AB = 1k

Side adjacent to angle 8 =BC = 2k
where, k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (k)% + (2k)? = (AC)?

= (AC)? = k2+4k?

= (AC)? = 5k?

= AC =V/5k?

= AC =+kV/5



But side AC can’t be negative. So, AC = kv/5
Now, we will find the sin 6 and cos 0
We know that

side adjacent to angle 6

cos@ =
hypotenuse

Side adjacent to angle 8 = BC = 2k

and Hypotenuse = AC = kv/5

BEC 2k 2
So, cos B = ks Vs
side opposite to angle 6
Andsin g = PP &

hypotenuse
Side adjacent to angle 6 =AB = 1k

And Hypotenuse =AC = kv/5

AB 1k 1
So,sinf=—=—=—
AC kvs V53

FcosB+sind
Now,

' 2cosB—sin®

2 1
()3
w’r5 w’r5

- 2) 1

2_ i
V5 V5

6+1

T 4-1

7

3

32. Question

Ssino —3cosa

If 5 tan a = 4, show that :
Ssimma + 2cosa

Answer

Given: 5tan =4

= tana =

| =

1
6



ak

B L»
5k
We know that,
side opposite to angle 8
tanf =— :
side adjacent to angle 6
__ perpendicular
OrtanB = ST
. 4 P 4 AB 4
AN =—-=-—=-=—>=—
5 B 5 BC 5
Let,

The side opposite to angle a =AB = 4k

The side adjacent to angle a =BC = 5k
where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)% = (AC)?

= (4k)? + (5k)2 = (AC)>?

= (AC)? = 16k2+25k?

= (AC)? = 41Kk?

= AC =V41k?

= AC =tkV/41

But side AC can’t be negative. So, AC = kv/41
Now, we will find the sin « and cos a

We know that

side adjacent to angle 6

cos@ =
hypotenuse

Side adjacent to angle a = BC = 5k



and Hypotenuse = AC = kv41

sk 3

So,cosa = BC _ =
’ TAC T ka1 a1

side opposite to angle 6
Andsin® = PP 5

hypotenuse

Side adjacent to angle a =AB = 4k

And Hypotenuse =AC = kV/5

So,sina = AB _ 2k _
’ TAC ka1 a1

Ssino—3coso
Now, LHS = —mM8M8M8M8—

Ssina+2cosa
4 5
s (72) 3 (720)
_ W41 V41
EArEN
V4l V4l

20 — 15
20+ 10

5
~ 30
= 1_RHS
&
Hence Proved

33. Question

% . .
If cot @ = > prove that \/5&::9 +cosecH _J
4 secH —cosech
Answer
A
B
3k
B ak

We know that,



side adjacent to angle 6

cotB =
side opposite to angle 8
OrcotB = ha—sef
perpendicular
Cot 8 3 B 3 AB 3
0 = — == = — = —
4 P 4 BC 4
Let,

Side adjacent to angle 6 =AB = 3k

The side opposite to angle 8 =BC = 4k
where k is any positive integer

Firstly we have to find the value of AC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)? = 9k? +16k?

= (AC)? = 25k?

= AC =V25k?

= AC =£5k

But side AC can’t be negative. So, AC = 5k

Now, we will find the sin 0

side opposite to angle 6
hypotenuse

sinf =

Side opposite to angle 6 = BC = 4k

and Hypotenuse = AC = 5k

BC 4k 4

SO’ i = —_——= — = -
Sin 6 ACT T

Now, we know that,

side adjacent to angle 6
hypotenuse

cosh =



The side adjacent to angle 8 = AB =3k

Hypotenuse = AC =5k

And

cosec B = =

— /7 =RHS

-

Hence Proved

34. Question

If cotO = verify that:

ﬁ 2 —sin’

Answer



5
)
Ak B
We know that,
side adjacent to angle 6
cotB = — ,
side opposite to angle 6
OrcotB = ha—sef
perpendicular
Cot B 1 B 1 AB 1
0 = — — = — = — = —
V3 P 3 AC 3
Let,

Side adjacent to angle 8 =AB = 1k

Side opposite to angle 8 =AC = kv/3
where, Kk is any positive integer

Firstly we have to find the value of BC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (AC)? = (BC)?

= (1k)% + (V3Kk)? = (BC)?

= (BC)? = 1 k% +3 k?

= (BC)% = 4 k?

= BC =V2 k?

= BC =+2k

But side BC can’t be negative. So, BC = 2k

Now, we will find the sin 6 and cos 6

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle 8 = AC = kv/3



and Hypotenuse = BC = 2k

. AC kv/3 V3
S0,Sinh =—=—=—

! BC 2k 2
Now, we know that,

side adjacent to angle 6

cos@ =
hypotenuse

Side adjacent to angle 6 = AB =1k

Hypotenuse = BC =2k

AB 1k 1
So,cc}sﬂ:ﬁ:ﬂ:;
Now, LHS — 1-cos® B

2—sin? 8
12
_ 1-(3)
2 (BY
2

1
173
o 3

27
41
__ 4
8—3

4

=2 =RHS

Hence Proved

35. Question

X
If tan 8 = —. find the value of x sin 8 +y cos 6.
y

Answer



We know that,

side opposite to angle 6

tanf =
l side adjacent to angle 6

erpendicular
Ortan§ =20

base

P x AB
= — = — = —— =
B

tan® — x
4an = }r BC }r

X
y
Let,

Side opposite to angle 8 =AB = x

Side adjacent to angle 6 =BC =y

where, k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (% + (y)? = (AC)?

= (AC)? = x%+y?

= AC =V( x%+y2)

Now, we will find the sin 0 and cos 6

We know that

side adjacent to angle 6
hypotenuse

cosh =

Side adjacent to angle 8 =BC =y

and Hypotenuse = AC = V( x%+y?2)

BC ¥
So, AC xZ4yt



side opposite to angle 6

Andsin® =
hypotenuse

Side adjacent to angle 8 =AB =x

And Hypotenuse =AC = V( x2+y?2)

So,sinf=22___*
0, T AC NE S

Now, x sin 0 +y cos 0

X y
=xX|—— | +y| =—=—
(V’xz + yz) Y (v’xz +y2)

x? +y?
JE2+y?

=V(x*+y?)

36. Question

If <in® = =, find the value of tan?6 + sind cosO + cot®.

h | e

Answer

A

Sk
3k

Given: Sin 6 =

oo

We know that,

side opposite to angle 6

sin@ =
hypotenuse

Perpendicular

Hypotenuse

Let,

Perpendicular =AB =3k



and Hypotenuse =AC =5k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
In right angled A ABC, we have

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

= (3k)? + (BC)? = (5k)?

= 9k? + (BC)? = 25Kk

= (BC)? = 25 k? -9k?

= (BC)? = 16k>2

= BC =v16k?

= BC =#4k

But side BC can’t be negative. So, BC = 4k

Now, we have to find the value of cos 6 and tan 6

We know that,

base
cosf = ———
hypotenuse

The side adjacent to angle 0 or base = BC =4k

Hypotenuse = AC =5k

4k 4
So,cos0 =—=-
sk 3
Now,
We know that,

erpendicular
tan @ = petp

base
Perpendicular = AB =3k

Base = BC =4k

2k 3
So,tanf =—=-
4k 4



Now, tanZ O + sin O cos O + cot O

-3 +0E+6)
- (58) + (25)* )

675 + 576 + 1600
T 16x25x3

2851

"~ 1200

37. Question

sinb+cosB  _

If 4cot O = 3, show that

s 6 —cosHO

Answer

) 3
Given: cot 6= ”

A
o
3k
B ak
We know that,
side adjacent to angle 6
cotl = — :
side opposite to angle 6
OrcotB = ha—sef
perpendicular
Cot 8 3 B 3 AB 3
0 = — == = — = —
4 P 4 BC 4
Let,

Side adjacent to angle 8 =AB = 3k

The side opposite to angle 6 =BC = 4k



where K is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

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

= (AC)? = 9k? +16k?

= (AC)? = 25k?

= AC =V25k?

= AC =5k

But side AC can’t be negative. So, AC = 5k

Now, we will find the sin 0

side opposite to angle 8

sinf =
hypotenuse

Side opposite to angle 6 = BC = 4k

and Hypotenuse = AC = 5k

BC 4k
SO’ i = —_—= — =
Sin & AC sk

[

Now, we know that,

side adjacent to angle 6

cosf =
hypotenuse

Side adjacent to angle 6 = AB =3k

Hypotenuse = AC =5k

AB 3k 3
SO' = —= — = -
cos 9 AC sk 3
NOVV, LHS — 31:11 8+cos@
gin 8—cos8
4 3
-+ =
5§

| o
I
| W



1
=7 =RHS

Hence Proved

38. Question

_ m
If S0 0 = % ,prove that 1y, ¢jn § 4+ 1) cos® =+/m” +n°
m +n-
Answer
m
Given: Sin 6 =

ymZ+n?

We know that,
. side opposite to angle 6
sinf =
hypotenuse
Orsin B = Perpendicular
Hypotenuse
. m P m AB m
Sin 6 =.":: _=."::I _=.I':
vm2+nz H ym2+nz AC m2+n?
Let,

Perpendicular =AB =m

and Hypotenuse =AC =v/(m? + n?)

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
In right angled A ABC, we have

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

= (m)* + (BC)? = (V(m? + n?))?



= m? + (BC)? = m? + n?

= (BC)? = m? + n? - m?

= (BC)? = n?

= BC =vn?

= BC =#n

But side BC can’t be negative. So, BC =n

Now, we have to find the value of cos 6 and tan 6

We know that,

base
cosf = ——
hypotenuse

Side adjacent to angle 0 or base = BC =n

Hypotenuse = AC =V(m? + n?)

n

So,cos B =

ymZ+n?

Now, LHS = m sin 6 +n cos0

1m n
=111 (.":) +n (.":)
vm? + n? vm? + n?
m? + n?

vm?2 + n?

=V(m? + n?) = RHS
Hence Proved
39. Question
12 L 35
If cosa =—. showthat sino(l—tan o) = —
13 156

Answer



13k

[
12k

We know that,

side adjacent to angle 6

cosh =

hypotenuse
Or cosB = _base
Hypotenuse
c 12 B 12 BC 12
ST T H 13 AC 13
Let,
Base =BC = 12k

Hypotenuse =AC = 13k

Where, k ia any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (AB)? + (BC)? = (AC)?

= (AB)? + (12k)? = (13k)?

= (AB)? + 144k? = 169k?

= (AB)? = 169 k? -144 k?

= (AB)? = 25 k?

= AB =V/25 k?

= AB =#5k

But side AB can’t be negative. So, AB = 5k
Now, we have to find sin o and tan o

We know that,

side opposite to angle 6
hypotenuse

sinf =



Side opposite to angle a = AB =5k

And Hypotenuse = AC =13k

. sk
So,Sina = — =
13k 13

3

We know that,

side opposite to angle 8

tanb = adjacent to angle 8

Side opposite to angle o« = AB =5k

Side adjacent to angle a = BC =12k

sk
So,tana = — =
12k 12

Now, LHS =sin a (1 - tan a)
5 (1 5)

13 12
5 (12 — 5)

13\ 12

=325 _RHS
156

P |

Hence Proved

40. Question

If qcos @ = ,I'q3 _p3 , prove that q sin 0 = p.

Answer
Given : q cos 0 = V(q? - p?)
[qZ — p2

— cosf =21
q

We know that,



side adjacent to angle 6

cosB =
hypotenuse
Orcosf = —2
Hypotenuse
Cﬂsezquz_pE:hEzvn'qz_pz Ez qu_pz
q H q AC q
Let,

Base =BC = V(q? - p?)

Hypotenuse =AC = q

Where, k ia any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (AB)? + (BC)? = (AC)?

= (AB)? + (V(q* - pY))* = (@)

= (AB)* + (q* - p*) = ¢°

= (AB)* = q* - q* + p%)

= (AB)” =p?

= AB =p?

= AB =%p

But side AB can’t be negative. So, AB =p
Now, we have to find sin 6

We know that,

side opposite to angle 6

sin@ =
hypotenuse

The side opposite to angle 6 = AB =p

And Hypotenuse = AC =q

So,Sin@ = (g)

Now, LHS = q sin 0



(2
q
= q=RHS

Hence Proved

41. Question

3 -
If sin® = —, show that : c0s 6 tan 0 1
3 -z
2cotO 5
Answer
. . 3
Given: Sin 6 = -
A
Sk
3k
R AN
We know that,
. side opposite to angle 6
sinf =
hypotenuse
Orsin B —= Perpendicular
Hypotenuse
Sin 0 3 P 3 AB 3
ing =—-= —=-= —=-
5 H 5 AC 5
Let,

Perpendicular =AB =3k

and Hypotenuse =AC =5k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
In right angled A ABC, we have

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

= (3k)2 + (BC)? = (5k)?



= 9k?2 + (BC)? = 25k?

= (BC)? = 25 k? -9k?

= (BC)? = 16k?

= BC =v16k?

= BC =+4k

But side BC can’t be negative. So, BC = 4k

Now, we have to find the value of cos 6 and tan 6

We know that,

base
cosf = ——
hypotenuse

The side adjacent to angle 0 or base = BC =4k

Hypotenuse = AC =5k

4k 4
So,cosf =—=-
sk =1
Now,
We know that,
erpendicular
tan® = bep

base

Perpendicular = AB =3k

Base = BC =4k

3k
So,tan @6 =— =
4k

e | W

Cotl =

4
tan® 3

s L =

1
Now, LHS _ 58~ =ns

2cotB

—_—
| o
o

I
| | =



— —1=RHS

Hence Proved
42 A. Question
Find the value of

cos A sin B + sin A. cos B, if sin A=4/5 and cos B=12/13.

Answer
C
ak K
B
. \ 4 12
Given:sinA =- andcos B = o
pe ]

To find: cos A sin B + sin A cos B

As, we have the value of sin A and cos B but we don’t have the value of cos A
and sin B

So, First we find the value of cos A and sin B

Sin A i
inA =-
5
We know that,
. side opposite to angle 6
sinB =

hypotenuse



Perpendicular

Orsinf =
Hypotenuse
Sin A 4 P 4
n =—-= - ==
5 H b
Let,

Side opposite to angle A = 4k

and Hypotenuse = 5k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (P)* + (B)* = (H)?

= (4k)? + (B)* = (5)*

= 16 k% + (B)? = 25 k2

= (B)? =25 k% -16 k2

= (B)? =9 k?

= B =9 k?

= B =+3k [taking positive square root since, side cannot be negative]
So, Base = 3k

Now, we have to find the value of cos A

We know that,

side adjacent to angle 6
hypotenuse

cosh =

Side adjacent to angle A =3k

Hypotenuse =5k

3k 3
So,co08A =—=-
sk 5

Now, we have to find the sin B



3k

We know that,

side adjacent to angle 6

cosf =
hypotenuse

12 B 12
CosB = —

13 H 13
Let,
Side adjacent to angle B =12k
Hypotenuse =13k
where, k is any positive integer
So, by Pythagoras theorem, we can find the third side of a triangle
= (B)? + (P)? = (H)?
= (12k)% + (P)? = (13)2
= 144 k% + (P)? = 169 k2
= (P)? = 169 k2 -144 k2
= (P)? = 25 k2
= P =v/25 k?
= P =+5k [taking positive square root since, side cannot be negative]
So, Perpendicular = 5k
Now, we have to find the value of sin B
We know that,

Perpendicular

sinf =
Hypotenuse

P bk 5



Now, cos Asin B + sin A cos B

Putting the values of sin A, sin B cos A and Cos B, we get

- §)@)+6E

63
;\. —_—
65

42 B. Question
Find the value of
sin A. cos B - cos A. sin B, if tan A= /3 and sin B = 1/2.

Answer

Given:tan A =v3andsin B = 51

We know that,

side opposite to angle 6

sinB =
hypotenuse

) Perpendicular
Orsinf = —/————=
Hypotenuse

Ging L P_1
mn —2;"H—2

Let,
Side opposite to angle 0 = 1k
and Hypotenuse = 2k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle



= (AC)2 + (BC)? = (AB)?

= (1k)? + (BC)? = (2k)?

= k2 + (BC)? = 4k?

= (BC)? = 4k? -k?

= (BC)% =3 Kk?

= BC =V/3k?

= BC =kV/3

So, BC = kv/3

Now, we have to find the value of cos B

We know that,

side adjacent to angle 6

cos@ =
hypotenuse

The side adjacent to angle B = BC =kV/3

Hypotenuse = AB =2k

kVZ V3
So,cos B = —— = —
2k 2

We know that,

side opposite to angle 6
side adjacent to angle 8

tan® =

erpendicular
Ortanf = 0%

base

Given: tan A = V3

w’r3
= fan A =T

o V3 P V3 BC V3
WETTTB™ 1 aB 1

Let,

The side opposite to angle A =BC = v/3k

The side adjacent to angle A =AB = 1k



where k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (1k)? + (vV3k)? = (AC)?

= (AC)? =1 k2 +3 k?

= (AC)2 =4 k2

= AC =V2 k?

= AC =+2k

But side AC can’t be negative. So, AC = 2k

Now, we will find the sin A and cos A

side opposite to angle 8

sinf =
hypotenuse

Side opposite to angle A =BC = kv3
and Hypotenuse = AC = 2k
BC _kV3 _ V3

S0,SinA =—=-—— =2
AC 2k 2

Now, we know that,

side adjacent to angle 6

cos@ =
hypotenuse

The side adjacent to angle A = AB =1k

Hypotenuse = AC =2k

AB 1k 1

So,c08A =—=—=-
AC 2k 2

Now, sin A. cos B - cos A.sin B

Putting the values of sin A, sin B cos A and Cos B, we get

-(9)%)-06



U ]
N S R Y 7Y
N

Ba | =

42 C. Question

Find the value of

. o 1
sin A. cos B + cos A. sin B.if tan A = —— and tan B = /3.

\/g

Answer

Given:

tan A =

tan A =

Let,

Side opposite to angle A =BC = 1k

Side adjacent to angle A =AB = kv/3
where, k is any positive integer

Firstly we have to find the value of BC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (vV3k)? + (1k)? = (AC)?



= (AC)? =1 k? +3 k?

= (AC)2 = 4 k?

= AC =2 k?

= AC =%2k

But side AC can’t be negative. So, AC = 2k

Now, we will find the sin A and cos A

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle A =BC =k

and Hypotenuse = AC = 2k

BC 1k 1
SO’ i = —_——— = -

SinA AC 2k 2
Now, we know that,

side adjacent to angle 6
hypotenuse

cosh =

Side adjacent to angle A = AB =kv/3

Hypotenuse = AC =2k

AB kJ/3 3
SO:CDSA=E=i=%
Now,

C
i)
Ak B

Given: tan B =3

tan B w’rB
= tanB = —
1

- V3 P W3  AC V3
M =T TBET 1T 7 a1



Let,

Side opposite to angle B =AC = V3k

Side adjacent to angle B =AB = 1k
where, k is any positive integer

Firstly we have to find the value of BC.
So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (AC)? = (BC)?

= (1k)? + (V3Kk)? = (BC)?

= (BC)? = 1 k% +3 k?

= (BC)% = 4 k2

= BC =V2 k?

= BC =+2k

But side BC can’t be negative. So, BC = 2k

Now, we will find the sin B and cos B

side opposite to angle 8

sinf =
hypotenuse

Side opposite to angle B=AC = kv3

and Hypotenuse = BC = 2k

AC  kv3

/3
$0,8inB = —=—=—
BC 2k 2

Now, we know that,

side adjacent to angle 6

cos@ =
hypotenuse

Side adjacent to angle B = AB =1k

Hypotenuse = BC =2k

AB 1k 1
SO’ = ——= — = -
cos B BC 2k 2
Now, sin A. cos B + cos A. sin B

Putting the values of sin A, sin B cos A and Cos B, we get



(1)(1) V3\ V3
= (=) + = |[—
2/ \2 2 2
1+3
ﬁ_ —
P
4
;\._
4
=1

42 D. Question

Find the value of

tanA +tanB 1 NE)

,if sin A = —and cos B=

l-tanA.tan B 2 b

Answer

. \ 1 V32
Given: sin A = NG and cos B = 5
N

SinA =

-
S5l -

We know that,

side opposite to angle 8

sin@ =
hypotenuse

Perpendicular

Orsinf =
Hypotenuse

P
= — =
H

SinA =

-

t»:ﬂ||

-
-—1||:

Let,

Side opposite to angle A =k
and Hypotenuse = kv/2

where, Kk is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (P)? + (B)” = (H)°

= (k)2 + (B)? = (kV2)?



= k2 + (B)? = 2k?

= (B)? = 2k? - k?

= (B)? =k

= B =vk?

= B =xk [taking positive square root since, side cannot be negative]
So, Base = k

Now, we have to find the value of tan A

We know that,

perpendicular

tanb =
base

So,tan A = 1—1: =1
Now, we have to find the tan B

We know that,

side adjacent to angle 6

hypotenuse

Let,

Side adjacent to angle B =kv/3
Hypotenuse =2k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (B) + (P)” = (H)?

= (kv3)% + (P)? = (2k)?

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

= (P)? = 4k% -3 k2

= (P)% =k?



= P =vk?

= P =xk [taking positive square root since, side cannot be negative]
So, Perpendicular = k

Now, we have to find the value of sin B

We know that,

perpendicular
base

tanB =

| =

1

So,tan B = = —
v 3

kl.,'

.

/%]

tan A+tanB
NOVV, _—
1-tanAtanB

(1)+ ({—15)
o)

W

1,,."'5+ 1

Now, multiply and divide by the conjugate of V3 - 1, we get

\..@-i-l m"g-l-l
X,
\.."E—l 1,,."'54-1

{u"§+1]z

VI [+ (a- b)(a+b) = (a® - b?)]

34+1+243
3—1

4+243
2

= 2+/3

42 E. Question



Find the value of

sec A. tan A+tan?A - cosec A, iftan A =2

Answer

Given: tan A = 2 = tan®A = 4

We know that, sec? A = 1+ tan2A
=>sec2A=1+4

= sec2A=5

= sec A =\/5

= C0sA =

P
il ~

sin A

cosA

Now, we know that tan A=

sin A

= 2 =

-
ol

= 2=\5sinA

= SinA =

-
Gl

= cosecA =

-
S1

Now, putting all the values in the given equation, we get

sec A. tan A+tan?A - cosec A

r
- (B@+@-(F)

42 F. Question

Find the value of



1 sinA

+ ,if cosec A =2
tanA 1+cosA

Answer

Given: cosec A =2

sin A
tan A 1+cosA

Now, we have to find

First, we simplify the above given trigonometry equation, we get

1 . sinA
SINA 1+ cosA
COSA

COSA sin A

= +
sinA 1+ cosA
Taking the LCM, we get

cosA(1+ cosA) +sinA(sinA)
(sinA)(1+ cosA)

cos A+cos” A+sin®
sin A{14+cosA)

A [+ cos20 +sin 0 = 1]

cosA+1
=
sinA(1+ cosA)

1

[ cosec B =

]

sin A sin 8
= cosec A
=2

43 A. Question

Ifsin B = é, prove that: 3 cos B - 4cos3 B =0

s

Answer

) . 1
Given:Sin B = 3



K k
B g C
We know that,
. side opposite to angle 6
sinf =
hypotenuse
Orsin B —= Perpendicular
Hypotenuse
Sin B 1 P 1 AB 1
inB=-—=2—-=-=2—=—-
2 H 2 AC 2
Let,

Perpendicular =AB =k

and Hypotenuse =AC =2k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
In right angled A ABC, we have

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

= (k)% + (BC)? = (2k)?

= k2 + (BC)? = 4k?

= (BC)? = 4k? -k?

= (BC)? = 3k?

= BC =V3k?

= BC =kv3

So, BC = kv/3

Now, we have to find the value of cos B

We know that,

base
cosf = ———
hypotenuse



Side adjacent to angle B or base = BC = kv/3

Hypotenuse = AC =2k

k'..-'rE w‘rE
So,cosB = =—
2k 2

Now, LHS =3 cos B - 4cos3 B

3\,@ 3\.;@
ﬁ —_—

2 8
3\."’5 3\.."3
e e
2 2

=RHS

Hence Proved

43 B. Question

If cosB= , prove that: 3sinf - 4sin36 = 1.

Answer

C

2k

We know that,

Base
cosf = ——
hypotenuse

3 B V3
\! \!
CosB=—= —
2 H

2

Let AB =kv/3 and BC = 2k

In right angled AABC, we have



B2 + P2 = H?

= (kv3)% + P2 = (2k)?
= P2 + 3Kk? = 4k?

= P2 = 4k? - 3k?

= pZ =2

= P =Vk?

= P =1k

= P =k [taking positive square root since, side cannot be negative]

Now,
We know that,
. side opposite to angle 6
sinf =
hypotenuse
Orsin B —= Perpendicular
Hypotenuse
no P k 1
~ sinf =—=—==
H 2k 2

Now, LHS = 3sin 0 - 4sin3 0

-

3

ST S T I FUR Y
I
= b = 0 i

2
:._

2
= 1 =RHS

Hence Proved

43 C. Question



tan® 5111 6

1+ tan” © - secH

i
If sec & = —, prove that :
4

Answer

Given:sec 8 =

d= | n

Sk

4k

We know that,

hypotenuse
sec = ——
base

H
==

5 AC 5
_:._ J—
4 4

Secd = >
= — = —
ec 4 BC

Let,
BC =4k and AC = 5k
where, k is any positive integer.

In right angled AABC, we have

(AB)? + (BC)? = (AC)? [by using Pythagoras theorem]

= (AB)? + (4k)? = (5k )?

= (AB)? + 16k? = 25k?

= (AB)? = 25k? - 16k?2

= (AB)? = 9k?

= AB =/9k?

= AB =+3k [taking positive square root since, side cannot be negative]
Now, we have to find the value of other trigonometric ratios.

We, know that

Perpendicular

sinf =
Hypotenuse



AB 3k 3

TAC 5k 5
0 Base
“°5¥ = Hypotenuse
BC 4k 4
~AC 5k 5
Perpendicular
tan @ = Base
AB 3k 3
~ BC 4k 4
Now, LHS = tan @
1+tan® E
3
G
3 2
1+ (z)
3
)
o 9
1+ (E)
3
@)
o (16 + 9)
16
3
()
25
1)
3 16
= — ¥ —
4 25
12
-~ 25
sin @
Now, RHS =



I
] W
X
U] o

12
- 25

~ LHS = RHS
Hence Proved

43 D. Question

-

s

cotB = , prove that : tan?B - sin? B=sin* B sec? B.

Answer

A

12k

ck
We know that,

side adjacent to angle 6

cot® = side opposite to angle 6

base

OrcotB =

perpendicular

o 12 B 12 AB_12
O =5 = 575 7B 5

Let,

Side adjacent to angle B =AB = 12k

Side opposite to angle B =BC = 5k

where, k is any positive integer

Firstly we have to find the value of AC.

So, we can find the value of AC with the help of Pythagoras theorem
= (AB)? + (BC)? = (AC)?

= (12k)? + (5k)?% = (AC)?

= (AC)? = 144 k? +25 k?



= (AC)? = 169 k?

= AC =169 k?

= AC =%13k

But side AC can’t be negative. So, AC = 13k
Now, we will find the sin 0

side opposite to angle 6

sinf =
hypotenuse

Side opposite to angle B = BC = 5k

and Hypotenuse = AC = 13k

BC 5k
So,SinB =—=—=
AC 13k 13

3

Now, we know that,

side adjacent to angle 6

cosf =
hypotenuse

Side adjacent to angle B = AB =12k

Hypotenuse = AC =13k

AR _ 121{_ 12

SO, cosB = E = E{ 13
tan B BC 5
AME = BTAB 12
B 1 1 13
secB = = —=—
cosB 12 12
13

Now, LHS = tan?B - sin? B
=) ()
- \12 13

25 25

T 144 169

2

4225 — 3600
144 x 169

625
144 x 169



625
- 24336

Now, RHS = sin* Bsec? B

&) &)
\13/ \12
2 ()6
\13/ \13/ \12
625
144 x 169

625
T 24336

Now, LHS = RHS
Hence Proved

44. Question

[fcosO=

~—F———,provethat | 22—~ . -
yP T4 p p

Answer

q
JpZ+q?

Given: C0s0 =

Now, squaring both the sides, we get

q
= cos?h = T
q2

2, 2 _

= P g "~ cos20
qE

2 _ e
= P T sz

, 9% —q’cos’
b =

P cos<0

,  9°(1—cos?8)
= p° =

q P q PP’ +a




. 9°sin’@

= P = 0s20

= p% =qg?tan26 ...(1)

—— 2
Now, solving LHS = (M 1 E)
P P

Putting the value of p? in the above equation, we get

2
qutanz[-}-l— lq2 q
(‘\f )

p P

2
/q2(tan26 + 1
. J/g?(tan )+ﬂ
p p

_ 2
. (M + E) [+ 1+ tan? 0 = sec? 0]
P P

E 2
. (q sec N ﬂ)
P p

q*(secO + 1)2
pE

qZ(sec8+1)°
= T ftan®® (from Eq. (1))

(secB + 1)2
(sec?6—1)

(secO+1)(sec 6+1)
= (z::e—u{:z o:n) L-(@+b)(@a-b)= (a® - %]

secO+ 1
secB —1

Now, we solve the RHS

NCET AT
re—q

_ J/q?tan?0+q2 +g

Ja?tan?8+q2 —q



_ JQ?(tan?86+1) +q
- Ja?(tan?6 + 1) —q

[ 4 2+
= 3= M [ 1+ tan® 0 = sec? 0]
yqZsecf—qg

_gsecb+q
" gsecB—q

secB + 1
:. —
sech—1

~ LHS = RHS

Hence Proved

45. Question

In the given figure, BC = 15 cm and sin B = 4/5, show that

=1

tan” B — ,}
cos” B

B/ HDDI_ 1 —]- \\ D

15 em c

Answer

Given: BC =15cm andsin B =

| =

We know that,

side opposite to angle 6

sinB =
hypotenuse

) Perpendicular
Orsinf = ————— =
Hypotenuse

<5 _t_ P_4_AC 4
me = 4 57 aB &5
Let,

Side opposite to angle B = 4k



and Hypotenuse = 5k

where, k is any positive integer

So, by Pythagoras theorem, we can find the third side of a triangle
= (AC)? + (BC)? = (AB)?

= (4k)? + (BC)? = (5)?

= 16k? + (BC)? = 25k?

= (BC)? = 25 k? -16 k?

= (BC)? = 9 k?

= BC =9 k?

= BC =£3k

But side BC can’t be negative. So, BC = 3k

Now, we have to find the value of cos B and tan B

We know that,

side adjacent to angle 6

cos@ =
hypotenuse

Side adjacent to angle B = BC =3k

Hypotenuse = AB =5k

[18]
o

So,cosB = —=

oo

mn
Fr

Now, tan B

We know that,

side opposite to angle 8
tan @ = PP g

side adjacent to angle 8
side opposite to angle B = AC =4k

Side adjacent to angle B = BC =3k

ak 4
So,tanB =—=-
2k 3

1
Now, tan®B —
cos<B



16 25
9 9
—9

T 9
=-1=RHS

Hence Proved
46. Question

In the given figure, find 3 tan 6 - 2 sin a + 4 cos a.

R

17

P S4+— g—» Q
Answer
First of all, we find the value of RS
In right angled ARQS, we have
(RQ)? + (QS)* = (RS)?
= (8) + (6)° = (RS)’
= 64 + 36 = (RS)?
= RS =V100
= RS =%10 [taking positive square root, since side cannot be negative]

= RS =10

. P 4
S sina =—=—=-
H 5



Now, we find the value of QP

In right angled ARQP

(RQ)? + (QP)* = (RP)

= (8)? + (QP)* = (17)?

= 64 + (QP)% = 289

= (QP)? =289-64

= (QP)? =225

= QP =V225

= QP =+15 [taking positive square root, since side cannot be negative]

= QP =15

P 8
tan 0= - = —
B 1

o

Now, 3 tan 6 - 2 sina + 4cos

=3(32)-2()++(C)

24-24+36
ﬁ _
15
36

= —

15
12

:._

5

47. Question

In the given figure AABC is right angled at B and BD is perpendicular to AC.
Find (i) cos 6, (ii) cot a.

c




Answer
Firstly, we find the value of AC

In right angled AABC
(AB)? + (BC)? = (AC)>?
= (12)2 + (5)% = (AC)?
= 144+25 =(AC)?

= (AC)? =169

= AC =V169

= AC =13

= AC =13 [taking positive square root since, side cannot be negative]

. Base 12
(i) cos 0 =—"-—"—=—
Hypotenuse 13
. Base 12
(ll) cotadl=——7—— = —
Perpendicular 5

48. Question

If5sin? 0 + cos2 0 = 2, find the value of sin 6.

Answer

Given: 5 sin® 0 + cos? 0 = 2

= 55sin? 0 + (1- sin% 0) = 2 [ sin 0 + cos? 0 = 1]
= 5sin?0+1-sin0=2

= 4sin?0=2-1

= 4sin20=1

20—
= 5l = —
4

= 5inf =

W |

=t

= sinf =+-—
2



49. Question

If7 sin? 0 + 3 cos? 0 =4, find the value of tan 6.

Answer

Given: 7 sin® 0 + 3 cos? 0 =4

= 7 sin® 0 + 3(1- sin? 0) = 4 [ sin% O + cos® 0 = 1]
= 7sin20+3-3sin20=4

=4sin?0=4-3

= 4sin20=1
1
.2
= sin“6=-
4
10 1
= sinfB = |-
4

= s5inf = +—
2

Put the value of sin® § = :tin given equation, we get
132
= ?(E) + 3cos?’0 =4
7
=2+ 3cos’0 =4

=3 cos? 0 =4—£

16-7
= 3cos’h = —

3 cos® 0 i
= cos = —
4

= c0s’ 0=

W | Lo

= cosB =

s |



V3
= cos0 = i?

in@
Now, we know that tan 6 = =n

cos8

= tanb = 73
_|__

- 2

tanB + !
= tanb = +—
NE]

50. Question

If 4 cos 0 + 3 sin 6 =5, find the value of tan 6.
Answer

Given:4 cos 0+ 3sinB=5

Squaring both the sides, we get

= (4 cos 8+ 3 sin 8)2 = 25

= 16 cos2 8 + 9 sin? 0 + 2(4cos 0)(3sin 8)= 25 [ (a + b)? =a? +b? +2ab]
= 16 cos2 8 + 9 sin? 0 + 24 cos0 sind = 25

Divide by cos? 6, we get

16cos® B . 9sin” B . 24 cosBsinb 25
cos2 0 cos2 @ cos2 0 ~ cos2@

= 16 + 9tan® 0 + 24 tan0 = 25sec? O

= 16 + 9tan? 0 + 24 tan® = 25(1 + tan? ) [ 1+ tan26 = sec? 0]
= 16 + 9tan? 0 + 24 tan@ = 25+ 25 tan® 0

= 16tan? @ - 24tanf + 9 = 0

= 16tan® 0 - 12 tan - 12 tan® +9 = 0

= 4tan0 (4tan 0 - 3) - 3(4tan0-3) =0

= (4tan0-3)2=0



tand = >
== [
dal )

51. Question

If 7 sin A + 24 cos A = 25, find the value of tan A.
Answer

Given: 7 sin A + 24 cos A =25

Squaring both the sides, we get
= (7 sin A + 24 cos A)? = 625

= 49 sin% A +576 cos® A + 2(7sin A) (24cos A) = 625 [ (a + b)? =a2 +b?
+2ab]

= 49 sin? A +576 cos? A + 336 cosA sinA = 625
Divide by cos? 6, we get

49sin? A . 576c0s% A . 336 cosAsinA 625
cosZ A cosZ A cosZ A © cosZA

= 49tan? A +576+ 336 tanA = 625sec? A

= 49tan® A +576+ 336 tanA = 625(1 + tan? A) [~ 1+ tan26 = sec? 0]
= 49tan? A +576+ 336 tanfA = 625+625 tan® A

= 576tan? A - 336tanA + 49 = 0

= 576tan? A - 168 tanA - 168 tanA +49 = 0

= 24tanb (24tan A - 7) - 7(24tanA-7) =0

= (24tan A - 7)2=0

= tanA = —
24

52. Question

If 9 sin O + 40 cos 0= 41, find the value of cos 0 and cosec 6
Answer

Given: 9 sin 6 + 40 cos 6= 41

= 9sin0d = 41 - 40 cos0 ...(i)



Squaring both sides, we get

= 81sin? 0 = 1681+1600 cos? 0 - 2(41) (40cos 8) [~ (a - b)? =a? +b? -2ab]
= 81 (1- cos? ) =1681+1600 cos? 6 - 3280cosH

= 81 - 81cos? 0 = 1681 +1600cos? 0 - 3280 cosd

= 1681cos? 0 -3280cos 0 +1600 = 0

= (41)? cos? 0 - 2(41) (40cos 0) + (40)2 =0

= (41cos6-40)%2=0

0 40
—1 = —
Cas 41

Now, putting the value of cos 6 in Eq. (i), we get

40
= 9sinf = 41 — 40 (—)

41
9sing (1681— 16[}[]')
= 9sinb =
41
10 ( 81 )
= sinb = |\ 70

oo~ ()
= = | —
cosec B 41

5 41
= Cosect=—
9

53. Question

If tan A + sec A = 3, find the value of sin A.
Answer

tanA +secA=3

= tanA = 3 - secA

Squaring both the sides, we get

= tan? A =(3 - secA)?

= tan? A = 9 + sec?A - 6sec A

= sec? A -1=9 +sec?A - 6sec A [ 1+ tan? A = sec? A]



= -1-9=-6secA

= -10=-6sec A

A 10
— = —
sec 5
1 5 A
cosA 3 sec Ccos A]
A 3

= = —

cos C

Now,tan A +sec A=3

5111A+ 1 30 tan A sinA
= CosA @ cosA [+ tan " cosA

]

sinA 3cosA-—-1
cosA  cosA

=
= sinA =3cosA-1

3
= sinA = 3(—)—1

5
A (9—5)
= = e —
sln 3
na = (5)
= 51N = 5

54. Question

If cosec A + cot A =5, find the value of cos A.
Answer

cosec A+cotA=5

= cotA =5 - cosecA

Squaring both the sides, we get
= cot? A =(5 - cosecA)?
= cot? A = 25 + cosec?A - 10cosec A

= cosec? A - 1 =25 + cosecA - 10cosec A [+ 1+ cot? A = cosec? A]

= -1-25=-10cosecA



= - 26 =-10cosec A

A 26
= COSecA =—
10
1 13 ~ A
sinA 5 [+ cosecA = sinA]
. A 5
= SinA = —
13
Now, cosec A +cotA=5
1 . COSA & A COSA
sin4A sinA [+ co sinﬁ]
13 cosA
= E—I_ i =
13
13+ 13cosA &
= — —
5 5
13cos A 13
= — K
5 5
13cosA 25 —13
—1 =
5 5
A 12
= = —
Ccos 13
55. Question
x? -1

[f tan O + sec 6 = x, show that sin 6= .
X" +1

Answer

tan 6+ sec 0 =x
=>tanB=x-secH

Squaring both sides, we get

= tan? 0 =(x - secB)?

= tan? 0 = x2 + sec20 - 2xsec 0

= sec? 0 - 1=x2 +sec?0 - 2xsec 0 [ 1+ tan® A = sec? A]



= -1 - x? = -2xsecO

14 x2
2%

= sech =

Now,
tan 6 =x - sec O

sin©
=x—secH

cosB

8 1+ x? 1+x°
= — oy —
sin o X o

Hence Proved

56. Question

If cos O +sin 0=1, prove that cos 8 -sin8=%1
Answer

Using the formula,

(a+b)? + (a - b)? = 2(a%+b?)

= (cos 8 +sin 8)2 + (cos 6 - sin B)% = 2(cos26 + sin? 0)
= 1+ (cos 0 - sin 0) = 2(1)

= (cos 6 - sin )2 =2-1

= (cos B - sin9)% =1

= (cos 0 - sin 8) =V1

= (cos 0 -sin0) =1

Exercise 4.2



1. Question

Find the value of the following :
(i) sin 30° + cos 60°
(ii) sin? 45°+c0s245°

(iii) sin 30° + cos 60° - tan45°

(iv) \/1 + tan” 60°
(v) tan 60° x cos30°

Answer
(i) sin 30° + cos 60°

We know that,
ooy L
>8in(30°) = 2
60° L
cos(60°) = >
So,sin(30°) + cos(60°)
5+
2 2

=1

(ii) sin? 45°+c0s245°

We know that,
1
sin(45%) = —
V2
1
cos5(45°) = —
W2

So, sin? 45%+c0s245°



(iii) sin 30° + cos 60° - tan45°

sin(30°) =

1
cos(60°) = 3

tan(45°) =1

So,sin 30° + cos 60° - tan 45°

-(-0-

(iv) \/1 +tan” 60°
We know that
tan(60°) = V3

So,

o
= 4/1 +tan? 60

= |1+ (m@)z

= y1+3

=V4



=2
(v) tan 60° x cos30°

tan(60°) = /3

309 = 33
cos(30°) = >
So,

tan 60° x cos30°

2. Question

If 8 = 45°, find the value of

5 1
(i) tan~ 6 + —
sm- 0

(ii) cos? 6 - sin® O
Answer

1

sin® B

(i) tan’B +

Given 6 =45°
We know that,
tan(45°) =1

1
sin(45°) = —
V2

= (1)*+ ! 5
(@

=1+ 2



(ii) cos? O - sin2 0

Given 0 = 45°
n(45%) = —
sin ") = —
w’rE
(45%) = —
COS ") = —
w’rZ

So, cos? 45° — sin? 45°

3 A. Question

Find the numerical value of the following :

sin45°.cos45° - sin230°.

Answer
We know that,
n(45%) = —
sin ") = —
wfz
(45%) = —
cos(45%) = —
w’rZ
in (30 !
sin "l = =
(30°) = 3

Now, putting the values

- (@ &@-6

2



3 B. Question

Find the numerical value of the following :

tan 60°
sin 60° +cos 60°

Answer
We know that,
‘\'r
sin(60°) = —
(60°) = ~

1
cos(60°) = 3

tan (60°) = V3

Now putting the values;

23
1+ /3

Multiplying and dividing by the conjugate of (1+V3)

Ew’rS 1-— w’rB
= 2 % T
1+ v3 1— v3

243 -6
2

Dy @7 - () = (a+b)(a-b)]

2V3 — 6
-2

Multiplying and dividing by (-2)



=3-3
3 C. Question

Find the numerical value of the following :

tan 60°

sin60° +cos30°

Answer
We know that,
(60 \-'FS
sin °) = —
(60°) = ~
V3
cos(30°) = >

tan (60°) = /3

Now putting the values;

=1
3 D. Question

Find the numerical value of the following :

4 3

sin”60°  cos’ 60°

Answer

We know that

r

V3
Sin(60°) = >



1
cos(60°) = 2

Now putting the value, we get

e

=4 x (%)13 x (2)2

=4 (})+3 x4

16+12
3

16 + 36
3

52

3
3 E. Question

Find the numerical value of the following :

sin 60° - cos? 60°

Answer

We know that,
w’r 3

sin(60°) = >

1
60°) = -
cos(60°) >
Now putting the value;
) - @)
S\ 2 2
3-G
- \4 4



fa | =

3 F. Question

Find the numerical value of the following :

4sin? 30° + 3 tan 30° - 8 sin 45° cos 45°

Answer
We know that,
in (30° !
sin (30°) = >
tan (30°) L
an ) = —
w’r3
_ 1
sin(45°) = —
V2
(45%) = —
COS ") = —
w’rZ

Now putting the value, we get

A (1)2+3 (1)2 o 1 1
=4 x|= X |—] -8 x —x —
2 V3 V2 V2

4 1+3 L 8 L
=4 x = X — -8 X —

4 3 2

=1+1-4
=-2

3 G. Question

Find the numerical value of the following :
2s5in%30° - 3cos? 45° + tan? 60°

Answer

We know that,



1
Sin (30°) = 2
1

cos(45°) = —+
(45°) 7
Tan (60°) = V3

Now putting the value;

—2x () e () + ()

Il
3]
X

R L o

3 H. Question

Find the numerical value of the following :
sin 90° + cos 0° + sin 30° + cos 60°
Answer

We know that,

Sin (90°) =1

Cos (09 =1

Sin(30°)

i I [ S o Y B

cos(60°) =

Now putting the value;



2 2
2+2+1+1
B 2
6
2
=3

3 1. Question

Find the numerical value of the following :
sin 90° - cos 0° + tan 0° + tan 45°
Answer

We know that

Sin (90°) =1

Cos (09 =1

Tan(0°) =0

Tan(45°) =1

Now putting the value, we get
=1-1+0+1

=1

3 J. Question

Find the numerical value of the following :
3 7 TC . 7T
cos” 0% +tan” — +sin” 1 . where m = 180°

Answer

We know that

Cos (0°9)=1



Tan (45°) = 1| = 25— 45°|

Gincace — L [Tr 180°
in( )_\E 2 2

Now putting the values;

= (*+ (1)? + (?:LE)

1

1+ 1+=
2

3 K. Question

Find the numerical value of the following :

cos60° .
———— —3cot45° + 25in 90°
s~ 45
Answer
We know that,
60° !
cos(60°) = 5
Sin(45%) L
in ) = —=
V2
Cot (45°) = 1
Sin (90°) = 1

Now putting the values, we get

1

=—2__3(1)+ 2(1)

ol




=1-3+2
=0
3 L. Question

Find the numerical value of the following :

4 1 s
. +— —sin” 45°
tan-60° cos-30°

Answer

We can write the above equation as:

= 4 cot? 60° + sec? 30° - sin® 45° ...(a) [ cosh = Le and tan @ = L]
sec C

ot8
Sin(45°) = !_1_
V2
Cot (60°) = !_l_
v3
Sec (30°) = TE_
v3

Now putting the values in (a);

2 2

-+(@ +(F) -

. 1+4 1
= ><— —_ e —
3 3 2
8+8-3

N 6

13

6

3 M. Question

Find the numerical value of the following :
co0s60° . cos 30° - sin 60° . sin 30°

Answer

We know that,



60°) = —
cos(60°) 2
V3
cos(30°) = -5
V3
sin(60°) = >
in (30° !
sin (30°) = >

Now putting the values, we get

1 *JrB w’r3 1
= - X — — — X =
2 2 2 2
w’r3 w’rE
T4 4

3 N. Question

Find the numerical value of the following :

4(sin* 60° —cos” 45°)
tan? 30° < cos” 90°

Answer
We know that,
(60 w’r3
sin "l = —
(60°) = =
(45%) = —
COS ") = —
w’rZ
Tan(30°) L
an ) = —
w’r3

cos(90°)=0

Now putting the values;



4 A. Question
Evaluate the following :

sin30°.cos45° + cos30°.sin45°

Answer
We know that,
in (30 L
sin "l = —
(30°) = 3
(45%) = —
Ccos M) = —
w’rE
w’r?:
cos(30°) = —
n(45%) = —
sin °) = —
w’r?.

Now putting the values, we get

1 1 . V31
2 \2 2 V2
1 N w’r?:
T2 242
1++3




4 B. Question

Evaluate the following :
cosec230°.tan?45° - sec260°
Answer

We know that

cosec (309) =2
Tan(45°) =1

sec (60 °) =2

Now putting the values;
= (2)% x (D*- (2)%
=4-4

=0

4 C. Question

Evaluate the following :

2sin%30°.tan60° - 3cos260°.sec?30°
Answer

We know that
in (30 !
sin "l = —
(30°) = 3

tan (60°) = /3

1
cos(60°) = 2

sec (30°) =

-
Gall

Now putting the values;

-2 (5) % (@-(sx (3) x())



2><1>< /3 (3::«: ><4
- 7 X (V3)- 3
w’rB .

2

\Jr3—2

2

4 D. Question

Evaluate the following :

tan60° . cosec?45° + sec260°.tan45°
Answer

We know that

tan (60°) =3

cosec (45°) =+/2

sec (60 °) =2

tan(45°) =1

Now putting the values;

= (V3) x (V2)* + (2)* x (1)
=2+/3 +4

=2 (V3 +2)

4 E. Question

Evaluate the following :

tan30°.sec45° + tan60°.sin30°

Answer
We know that
_ 1
tan(30°) = —
' V3

sec (45°) =2

tan (60°) =3



sec (30°) =

-
Gl

Now putting the values, we get

! x V2 + V3 x 2
%y N £
\-’r3 \.-@

w.fz
= + 2
v3

2+

*
Sl G

old SlG

2+

4 F. Question
Evaluate the following :

c0s30°.cos45° - sin30°.sin45°

Answer
We know that
30 w’r3
cos(30°) = —
(30°) =
(45%) = —
cos(45°) = —
wfz
in (30 L
sin ") = —
(30°) = >
n(45%) = —
sin ") = —
wfz

Now putting the values, we get

V3 o1 1 1
== X—-=—= X -
2 V2o 27 W2
w@—l

242

Multiplying and dividing by (wf 2), we get



_V2(3-1)
4

4 G. Question

Evaluate the following :

3
Answer
We know that
tan(30°) L
an(30°) = —
V3
(60 w’r3
sin °) = —
(60°) = =
cos(60°) =

tan (60°) =3
tan(45°) =1

Now putting the values;

() [(

4><1+ 3 X
=[3 %3l 711
$4.3.3.9
9 4 4 4

16 +27—-27+81-72

36

25
36

4

-

b

]+[—><3]

4 ¥ .9 ¥ 2 . .
—tan” 30° +sin- 60° —3cos~ 60° + Etan' 60° —2tan- 45°

- E (wﬁ)z] -2 x (1]

[2 x (D]



4 H. Question

Evaluate the following :

tan” 60° < 4cos” 45° +3sec’30° « Scos” 90°

cosec30° +sec60° —cot?30°
Answer

We know that

tan (60°) = /3

1
cos(45°) = —+
V2
(30%) = =
sec )= —=
V3

cos(90°) =0

cosec (309) =2
sec (60°) =2
cot (30°) =/3

Now putting the values, we get

il

V¢ [ax (G ] x G) ]+ [5x @7

_@)+[ax ]+ [3x3]+Is % 0]

2+2-3

_(3)+[2]+ [4]+[ 0]
2+2-3

=9
4 1. Question
Evaluate the following :

5sin”30° + cos” 45° —4 tan” 30°

25in30%cos30% + tan 45°

Answer



We know that

1
sin(30°) = 2

1
cos(45°) = —+
(459 = 73

1
tan (30°) = —
(30° V3

Nk
cos(30°) = -

tan (45%) = 1

Now putting the values, we get
s> @@ - @]
29D
(2)+3)-6)

;
V3
(T)H

(15 +162— 16)

B \..'E-l- 2
2
5 2

= — x
12 m@-i—l

|_'l.

o | e

*
\."E+ 2

5 A. Question

Prove the following :

(1-cosB)(l1+cosB) 1
- - = — When B = 30°
(1-smB)(1+smB) 3




Answer

Solving, L.H.S.

. {1)%-(cos B)®

N (1) -(5in B)% [(a)z B (b)z = (a+b)(a'b)]

1—cos?B
" 1 —sinZB
We know that,

f

V3
cos(30°) = -5

1
sin(30°) = 2

Putting the values, we get

2
1_(¥3
2

3
_173
1
-7
4-3
T 4-1
1
3
=R.H.S.

Hence Proved
5 B. Question

Prove the following :

1—cosa)(l+cosa
{ X ) = 3 When a =60°

(1-sma)(l+sma)

Answer



Solving, L.H.S.

_ (1)*-(cos a)?

@2-Ceos@? 12 12 = (arh)(a.
" (1)2 - (Sin a)? [(a) (b)“ = (a+b)(a-b)]

1-cos®

1—sin? a

We know that

1
cos(60°) = 2

: V3
sin(60°) = 3

Putting the values, we get

13

C4-1
4-3

=3=RHS.

5 C. Question

Prove the following :

cos(A - B) =cos A. cos B + sinA . sin B if A=B=60°
Answer

Solving, L.H.S.

= cos (60° - 60°) [Putting the value A=B=60°]

= cos (0°)

=1

Solving, R.H.S.



= cos (60°) x cos (60°) + sin (60°) x sin (60°) [Putting the value A=B=60°]
= c0s2(60°) + sin?(60°)

We know that,

1
cos(60°) = 2

v
sin(60°) = o>

~ LHS = RHS
Hence Proved
5 D. Question

Prove the following :
4(sin*30° + cos* 60°) - 3(cos? 45° - sin290°) = 2
Answer

We know that,

1
in(30°) = -
sin(30°) >

60° !
cos( )—2

1
cos(45°) = —
V2



Sin (909) =1
Now solving, L.H.S.
= 4[{(sin 30°)2}2 + {(cos 60°)2}2] - 3[(cos 45°)? - (sin 90°)?]

Putting the values

x|}l
SRR IR

P 3[1]
B 16 16 T3

<oxfi] 3L

|+ [

Y T

=2 =RHS.

Hence Proved

5 E. Question

Prove the following :
sin90° = 2sin45°.cos45°
Answer

We know that,

sin (90°) =1

1

sin(45°) = —
(45°) = 7

[\.:T'| =

cos(45°) =
N



Taking LHS =sin 90° =1

Now, taking RHS

5 1 1
=2 X — X —
V2 V2
5 1
- % —
2
=1
= R.H.S.

Hence Proved

5 F. Question

Prove the following :

0s60° = 2c0s?30° - 1 =1 - 2 5in?30°
Answer

We know that,

1
cos(60°) = 2

f

V3
cos(30°) = -

1
sin(30°) = 2

Taking LHS = cos 60° =

B | e

Now, solving RHS = 2cos? 30° - 1, we get



PO | = B3] L

= RHS

Now taking RHS = 1- 2sin? 30°

G

11
2

2

= RHS

Hence, proved.

5 G. Question

Prove the following :

c0s90° = 1 - 2 sin245° = 2c0s245° - 1
Answer

We know that

cos(90°) =0

1
sin(45°) = —
' V2

t\.:T“| =

cos(45°) =
N

taking LHS = cos 90° =0

Now solving RHS 1- 2sin? 45°



= RHS

Now, solving RHS = 2cos? 45° - 1, we get

2

1
=1— 2 x (T)
V2
1 2><1
B 2
=1-1
=0

Hence, proved.
5 H. Question
Prove the following :

sin30°.cos60° + cos30°.sin60° = sin90°

Answer

We know that
in(30 L

sin )= —
(309 = 3

1
cos(60°) = 2

30° V3
cos(30°) = >

Nk
sin(60°) = —



sin (90°) =1

-[6G) < G+ () (D)
NEE)

-]

=1

Now, RHS =sin90° =1

~ LHS = RHS

Hence, proved.

5 I. Question

Prove the following :

€0s560°.cos30° - sin60°. sin30° = cos 90°
Answer

We know that

1
cos(60°) = 2

V3
cos(30°) = -

V3
sin(60°) = >

1
sin(30°) = 2

cos(90°) =0

Taking LHS



6 )-[Z)6)
1)

Now, RHS=c0s90°=0

=0
~ LHS =RHS
Hence, proved.

5 ]. Question

Prove the following :

1 —tan” 30°
cos60° = —
1+tan~ 30
Answer
We know that,

1
cos(60%) = -
(60%) = 3
tan (30°) -
an ) = —
V3
Taking LHS = cos 60° = 51
Now, solving RHS
2
- (3
- V3

= N\
1+ ()
V3

1
1-3

1+

3



(%]
wa| |
|_'l.

5]

3+1
3
2

4
1
2
~ LHS.=RHS.
Hence, proved.

5 K. Question

Prove the following :

tan 60° —tan 30°
1+ tan 60°.tan 30°

= tan 30°

Answer

We know that

tan(60°) = V3

1
tan (30°) = —

v3
Taking LHS
1
—
3 — —
i A w’rB
o 1
1+ (V3 x(—)
( J w’r?:
3—1
1+ 1
2
_V3
2
1
_w’rS

Now, RHS = tan 30° = ia
J



~L.H.S.=R.H.S.
Hence, proved.
5 L. Question

Prove the following :

1—tan30° 1—sin60°

1+ tan30° cos 60°

Answer
tan (30°) = —
(30 V3
\-'FS
sin(60°) = —

1
cos(60°) = 2

Taking LHS
1

Multiplying and Dividing, LHS by (V3- 1)

\..'E— 1 1,,."'5— 1
= x
1.-@4— 1 \.."E— 1

- _1{} [(@)2 - ()2 = (a+b)(a-b)]



(V3- 1)’
(V3) - (1)2

3 +1—2v3
N 3—1

4 — 23
N 2

Multiplying and Dividing, LHS by 2

=2-/3

Now, RHS

=2-V3

~ LHS = RHS
Hence, proved.
5 M. Question

Prove the following :

sin 60° + cos 30°

sin30° + cos60° +1

Answer

We know that

in(30 !

sin ") ==
(30°) =5

f

V3
sin(60°) = 3

cos 30

0



V3
cos(30°) = -

1
cos(60°) = 3

Taking LHS

f f
v3 V3
2t

-1 1
Sty+1

Now, RHS= .:05(3[}‘:‘) = \2—3

~ LHS =RHS
Hence Proved
5 N. Question

Prove the following :

sin 60° = 2sin 30°%.¢cos30° =

Answer

We know that
in(30 !

sin = —
(309 =5

V3
sin(60°) = -

2 tan 30°

1+ tan”30°



V3
cos(30°) = -

1
tan (30°) = —
(30° V3

Taking LHS = sin 60° = va
2

Now, solving RHS = 2 sin 30° cos 30°

lex‘m
B 27 2

= LHS

2tan 30°
1+tan? 30°

Now, RHS =

2(%)

2
(8
V3

~ LHS =RHS
Hence proved

6 A. Question

If A=60° and B = 30°, verify that :



cos (A+B) =cos A cos B-sin A sin B

Answer

Given: A=60° and B =30°

Now, LHS = Cos (A+B)

= Cos (60 ° + 30 °)

= Cos (90 °)

= 0 [+ cos90°=0]

Now, RHS = Cos A Cos B- Sin A Sin B

= cos(60 ©) cos(30 ©) - sin(60 ?) sin (30 )

- ()(%)-(3)6)

Hence Proved

6 B. Question
If A=60° and B = 30°, verify that :
sin (A - B) =sin A cos B- cos A sin B
Answer
Given: A=60° and B =30°
Now, LHS = Sin (A-B)
= Sin (60 ° - 30 9)
= Sin (30 9)
1
-3
Now, RHS =Sin A Cos B- Cos A Sin B

= sin(60 ©) cos(30 °) - cos(60 ) sin (30 )



~ LHS = RHS
Hence Proved

6 C. Question
If A=60° and B = 30°, verify that :

fanA —tan B
l+tan Atan B

tan (A-B) =

Answer

Given: A=60° and B =30°
Now, LHS = tan (A-B)

= tan (60 ° - 30 9)

= tan (30 °)
Sl
:. —_—
V3

tanA—tanB
Now, RHS =

l1+tanAtanB

tan 60° — tan30°
1+ tan 60° tan 30°




~ LHS = RHS

Hence Proved

7 A. Question

If A = 30°, verify that :
sin2A =2sinA cos A
Answer

Given: A =30°

Now, LHS = sin 2(30°)
= sin 60°

V3
:_

2

Now, RHS =2 sin A cos A

= 2 sin (30°) cos (30°)

-2()(%)

V3
= —

2
~ LHS = RHS
Hence Proved

7 B. Question

If A = 309, verify that :

cos 2A = 1-2 sin®A=2cos® A - 1
Answer

Given: A =30°

Now, LHS = cos 2(30°)

= cos 60°



B | =

Now, RHS = 1- 2sin? A

= 1- 2sin? (30°)

- 1-2()

~ 1-2(3)

2

Now, RHS = 2cos? A - 1

= 2cos? (30°) - 1

)-1
~ 2\
32
ﬁ —_—
2
1
:. —_—
2
- LHS = RHS

Hence Proved

8 A. Question

If 8 = 30°, verify that :
sin 30 = 3 sinf - 4 sin30
Answer

Given: 6 =30°

Now, LHS = sin 3(30°)



= sin 90°

=1

Now, RHS =3 sin 8 - 4 sin3 0
= 3sin (30°) - 4 sin3 (30°)

- 3(3)-+(3)

3

3 1
ﬁ _— =

2 2
=1
~ LHS = RHS

Hence Proved

8 B. Question

If 8 = 30°, verify that :
c0s36 = 4cos30 - 3cosh

Answer

Given: 6 =30°

Now, LHS = cos 3(30°)

= cos 90°

=0

Now, RHS =4 cos3 6 - 3 cos 6

= 4 cos3 (30°) - 3 cos (30°)

~ LHS = RHS



Hence Proved

9. Question

\E , then find A and B.

-

If sin (A +B) =1 and cos (A_ B) =

Answer

Given : sin (A+B) =1

= Sin(A+B) = sin (90 °) [ sin (90 °)=1]
On equating both the sides, we get

A+B=90°..(1)

wal

And cos (A- B) =~

|

= cos(A - B) =cos (30 9) [ cos(30°) = \2_3]

On equating both the sides, we get
A-B=30°..(2)

On Adding Eq. (1) and (2), we get

2A=120°

=>A=60°

Now, Putting the value of A in Eq.(1), we get
60°+B=90°

=>B=30°

Hence,A=60°and B=30°

10. Question

Ifsin (A+B)=1and cos (A -B)=1,find A and B.
Answer

Given : sin (A+B) =1

= Sin(A+B) =sin (90 °) [ sin (90 °) =1]

On equating both the sides, we get



A+B=90°..(1)

Andcos(A-B)=1

= cos(A - B) =cos (0 °) [~ cos(0°) =1]
On equating both the sides, we get
A-B=0°..(2)

On Adding Eq. (1) and (2), we get
2A=90°

= A=45°

Now, Putting the value of A in Eq.(1), we get
45°+B=90°

= B=45°

Hence,A=45°and B=45°

11. Question

%
Ifsin(A+B)=cos(A-B) = \/‘_,finsAandB.

-

Answer

le'l

Given:sin (A+ B) =~
= Sin(A+B) = sin (60 °) [ sin (600) = “2—3]

On equating both the sides, we get

A+B=60°..(1)

4

LE8]

And cos (A- B) ==~

|

= cos(A - B) =cos (30 9) [~ cos(300) = “?3]
On equating both the sides, we get
A-B=30°..(2)

On Adding Eq. (1) and (2), we get



2A=90°

=> A=45°

Now, Putting the value of A in Eq.(1), we get
45°+B=60°

=>B=15°

Hence,A=45°and B=15°

12. Question

If sin (A - B) =1/2, cos(A + B) = 1/2; 0°<A+B<90°; A > B, find A and B.
Answer

Given:sin (A — B) = 51

= Sin(A-B) = sin (30 °) [+ sin (30 0) =]
On equating both the sides, we get
A-B=30°..(1)

And cos (A + B) =$

= cos(A +B) =cos (60 %) [~ cos(600) = é]
On equating both the sides, we get
A+B=60°..(2)

On Adding Eq. (1) and (2), we get

2A=90°

=>A=45°

Now, Putting the value of A in Eq.(2), we get
45°+B=60°

=>B=15°

Hence,A=45°and B=15°

13 A. Question



Show by an example that
cos A - cosB#cos (A -B)

Answer

Let A = 60° and B = 30°, then

LHS. = cosA- cos B = cos 60° - cos 30° = ‘2_3 1-v3

[

|5

R.H.S.= cos (A- B) = cos (60°- 30°) = cos30° =-
~ LHS. #R.H.S

13 B. Question

Show by an example that

cos C+cosD #cos (C +D)

Answer

Let C = 60° and D = 309, then

L.H.S.=cos C + cos D = cos 60° + cos 30°

1+\.-"§ 1+\..’§
2 2 2

R. H.S. = cos (C+D) = cos (60° + 30°) = cos 90°=0
~ L.H.S. #R.H.S

13 C. Question

Show by an example that

sin A + sin B # sin (A + B)

Answer

Let A = 60° and B = 309, then

L.H.S. = sin A + sin B = sin 60° + sin 30°

_\.-@ 1_\.-@4-1

+
2 2 2

R.H.S. =sin (A + B) = sin (60° + 30°) = sin 90° =1



~ L.H.S. #R.H.S

13 D. Question

Show by an example that

sin A - sin B # sin (A - B)

Answer

Let A = 60° and B = 30°, then

L.H.S. = sin A - sin B = sin 60° - sin 30°

_\.,"E l_\.,"'i—l

2 2 2

R.H.S. =sin (A - B) =sin (60° - 30°) = sin 30°

~ L.H.S. #R.H.S

14. Question

In a right AABC hypotenuse AC = 10 cm and £A = 60°, then find the length of
the remaining sides.

Answer

Given: ZA = 60° and AC = 10cm

Perpendicular _ BC _ BC

Now, Sin 60° = =—=
Hypotenuse AC 10

wl

v

Now, we know that gin 60° = =
2

V3 BC
2 10

= BC =5V3 cm



In right angled AABC , we have

= (AB)? + (BC)? =(AC)? [by using Pythagoras theorem]
= (AB)? + (5v3)? = (10)?

= (AB)? +(25x3) =100

= (AB)? +75 = 100

= (AB)2 =100 - 75

= (AB)? =25

= AB =V25

= AB =415

= AB = 5cm [taking positive square root since, side cannot be negative]
~ Length of the side AB = 5cm and BC =5v3 cm

15. Question

In a rectangle ABCD, BD : BC = 2 : V'3, then find 2BDC in degrees.

Answer
kf3
B —
2k
B
H
A D

Given BD: BC =2:/3
We have to find the 2BDC
We know that,

Perpendicular
Hypotenuse

Sin@ =

kv3

= sinf = —
2k



= sinf =

-
0| S

= sin 0 = sin 60°

= 0=60°

Exercise 4.3

1. Question

Express the following as trigonometric ratio of complementary angle of 6.
(i) cos O (ii) sec 6

(iii) cot 0 (iv) cosec 0

(v)tan 6

Answer

A

2% 9pe-g
R C

(i) We know that

0 base AB 0(90° — 6
oSt = Hypotenuse AC sin( )

= cosB = sin (90° - 0)

(ii) We know that
0 hypotenuse AC 90° — B
sech = b AR cosec( )
(iii) We know that
base AB
cotf = = — =tan(90° — 8)

perpendicular BC
(iv) We know that

hypotenuse  AC
cosecB = : = — =35ec(90° - 08)
perpendicular BC

(v) We know that



tan 0 perpendicular BC £(90°— 0
e = base _AB_CD( )

2. Question

Express the following as trigonometric ratio of complementary angle of 90°-
0.

(i) tan (90°- 0)
(ii) cos (90°- 0)
Answer

(i) We know that,

sinf
050

tan 6 =

_ sin(90°—8)
~ c0s(90°—8)

= tan (90° — 6)

5in 90°cos8—cos90%sin 8

= tan(90° — B) =

[+ sin 90° = 1 and cos 90° = 0]

cos590°cos8+sin 20°5in 8

tan(90° — 8) cosB
= i ~ sin#d

= tan (90°- 0 ) =cot 6
(ii) We know that.

Cos(A-B)=cos A cosB+sinAsinB

= cos (90°- 0) = cos 90° cos O + sin 90° sin O

= cos (90°- 0) = (0) cos 6 + (1) sin 6

= cos (90°- 0) =sin 0

3. Question

Fill up the blanks by an angle between 0°and 90°:
(i) sin 70° = cos(...) (ii) sin 35° = cos(...)

(iii) cos 48°=sin (...) (iv) cos 70° = sin (...)

(v) cos 50° =sin (...) (vi) sec 32°=cosec(...)

Answer



(i) We know that

Sin 6 = cos (90° - 0)

Here, 6 = 70°

= sin 70° = cos(90° -70°)
= sin 70° = cos 20°

(ii) We know that

Sin 6 = cos (90° - 6)

Here, 6 = 35°

= sin 35° = cos(90° -35°)
= sin 35° = cos 55°

(iii) cos B = sin (90° - 8)
Here, 0 = 48°

= cos 48° = sin (90° - 48°)
= cos 48° = sin 42°

(iv) cos 6 = sin (90° - 0)
Here, 6 = 70°

= cos 70° = sin (90° - 70°)
= cos 70° = sin 20°

(v) cos 6 =sin (90° - 6)
Here, 6 = 50°

= cos 50° = sin (90° - 50°)
= cos 50° = sin 40°

(vi) sec 6 = cosec (90°-0)
Here, 0 = 32°

= sec 32° = cosec(90° - 32°)
= sec 32° = cosec 58°

4. Question



If A+B=90°, then fill up the blanks with suitable trigonometric ratio of
complementary angle of A or B.

(i) sin A =.... (ii) cos B =...

(iii) sec A =... (iv) tan B =...

(v) cosec B =... (vi) cot A=...

Answer

(i) Here, A+B =90°

= A=90°-B

Multiplying both sides by Sin, we get
Sin A = Sin (90° - B)

= sin A = Cos B [~ cos 6 =sin (90° - 0)]
(ii) Here, A+B =90°

= B=90°-A

Multiplying both sides by cos, we get
Cos B=cos (90°- A)

= cos B=sin A [~ Sin 0 = cos (90° - 0)]
(iii) Here, A+B =90°

=>A=90°-B

Multiplying both sides by sec, we get
Sec A = Sec (90° - B)

= sec A = Cosec B [~ cosec 0 = sec (90° - 0)]
(iv) Here, A+B = 90°

= B=90°-A

Multiplying both sides by tan, we get
tan B =tan (90° - A)

= tan B=cot A [~ cot B =tan (90° - 0)]
(v) Here, A+B = 90°

=B=90°-A



Multiplying both sides by cosec, we get

Cosec B =cosec (90°- A)

= cosec B =sec A [ sec 6 = cosec (90° - 0)]
(vi) Here, A+B =90°

= A=90°-B

Multiplying both sides by Sin, we get

cotA = cot (90° - B)

= cot A =tan B [+~ tan 6 = cot (90° - 0)]

5 A. Question

If sin 37°=a, then express cos 53° in terms of a.
Answer

Givensin 37°=a

We know that sin 8 = cos (90° - 8)

Here, 6 = 37°

= cos (90°-37°)=a

= cos 53°=a

5 B. Question

If cos 47°=a, then express sin 43° in terms of a.
Answer

Given cos 47° =a

We know that cos 8 = sin (90° - 0)

Here, 6 = 47°

= sin (90°- 47°)=a

= sin43°=a

5 C. Question

If sin 52°=a, then express sin 38° in terms of a.

Answer



Given sin 52°=a

We know that sin 6 = cos (90° - 8)
Here, 6 = 52°

= cos (90°- 52°) =a

= cos38°=a

5 D. Question

If sin 56°=x, then express sin 34° in terms of x.
Answer

Given sin 56° = x

We know that sin 6 = cos (90° - 8)

Here, 6 = 56°

= cos (90° - 56°) =x

= cos 34°=x

6. Question

Find the value of

ql.'.l ql:l
0 cos 39 (i) cos33

sin31° sin37°

sin 20° i) J2sin22°

(iii)
cos 70° cos 68°
(V)sh110° i) sin27°
cos 80° cos63”

J3c0s65° | cos29°

(vii) (viii)
sin 25° sin 61°
Q
(ix) sin 54° - cos 36° (x) ARS8V
cot10°
sin 18°

(xi) cosec 31° - sec 59° (xii)
cos72°



tan 65°

cot25°

(xiii)

Answer

(i) cos39°  sin(90°-597) _ sin 31° -1 [ cos 0 = sin (900 ) 9)]

sin31® gin31* sin 31°

.., CO553°7 . sin(90°-537) _ sin37* -1 [ cos 0 = sin (900 _ 9)]

sin37° sin 37° sin37°

... SiN20° cos(90°-207) cos70"
(iii) = =

cos70* cos70° cos70*

=1 [+~ Sin 6 = cos (90° - 0)]

L o = o o — -
. [2 22° /2 gQ°—22° [2 68° .
(iv) YZsin227 _ v2cos(907-227) _ v2cos68 _ /5 [ Sin @ = cos (90° - 0)]
cos68° cose8" cos68°

sin10°  cos(90°-107) _ cos80° -1 [ Sin 0 = cos (900 ) 9)]

cos80° cos80° cosg0*

(v)

sin27* cos(90°-27%)  cos63°

(vi) =

cos63° cos 63" cos63°

=1 [+ Sin 0 = cos (90° - 0)]

..y 3/ 3cos65° 35in(90°—65° in 25° .
(Vll) V3cos65" sin( 5%) _ sin25% \."'E [ cos 0 = sin (900 _ 9)]
sin 25° sin 25° sin 257

...y COS29° sin(90°-29%} sin&1°
(viii)) —— = = =
singl” singl” sin 617

1 [+ cos 8 =sin (90° - 6)]

(ix) sin 54° - sin(90° - 36°) [~ cos B = sin (90° - 0)]
= sin 54° - sin 54°
=0

tan 20° cot(90°—80° cotl0®
| Cot(307-809 _ cot10%_ 4 I tan @ = cot (90° - 6)]
cot 10° cotlD”® cotl0”®

(x)

(xi) cosec 31° - cosec(90° - 59°) [+ sec B = cosec (90° - 0)]
= cosec 31° - cosec 31°

=0

(Xii) sin18° _ cos(30°-18%) _ cos7 2" -1 [ Sin 0 = cos (900 ) 9)]

cos72* cos72° cos72"

(Xiii) tan &5° _ cot(20°—657) _ cot25® -1 [ tan 0 = cot (900 ) 9)]

cot 25° cot25® cot25®

7. Question

Fill up the blanks :

(i) If sin 50°=0.7660, then cos 40°=......



(ii) If cos 44° = 0.7193, then sin 46°=.....
(iii) sin 50°+cos 40° = 2 sin (......... )

(iv) Value of ﬂ iS v
cos20°

Answer

(i) Given: sin 50°=0.7660

We know that

Sin 6 = cos (90° - 6)

= cos (90° - 50°) = 0.7660

= cos 40° = 0.7660

(ii) Given: cos 44° = 0.7193

We know that,

cos 0 =sin (90° - 0)

= sin (90° - 44°) = 0.7193

= sin 46° = 0.7193

(iii) LHS = sin 50° + cos 40°

= sin 50° + sin (90° - 40°) [~ cos O = sin (90° - 0)]

= sin 50° + sin 50°

= 2sin 50°

...y SIDTO" cos(90°-70%) cos20®
(iii) = =

cos20° cos20° cos20°

=1 [+ Sin 6 =cos (90° - 0)]
8 A. Question

If A + B =90°, then express cos B in terms of simplest trigonometric ratio of
A.

Answer
Given: A+B =90°
=>B=90°-A

Multiplying both side by cos, we get



=cos B=Cos (90°- A)

= cos B=sin A [~ Sin 8 = cos (90° - 0)]

8 B. Question

If X +Y =90°, then express cos X in terms of simplest trigonometric ratio of Y.
Answer

Given: X+Y =90°

= X=90°-Y

Multiplying both side by cos, we get

=cos X =Cos (90°-Y)

= cos X =sinY [+ Sin 0 = cos (90° - 8)]

9 A. Question

If A+ B =90°sin A =a, sin B = b, then prove that

(@)a?+b%=1

) tan A = =
b

Answer

(a) LHS = a2 +b?

= (sin A)? + (sin B)?

=sin A +sin® B

= sin? A + sin® (90° - A) [ cos 8 = sin (90° - 0)]
=sin A + cos® A

=1 [~ sin? 0 + cos? 0 =1]

=RHS

Hence Proved

(b)LHS=tan A

Now, taking RHS = E



sin A

sin B

sinA . _ ano
m {glven, A+B=90 )

sin A

[+ cos 6 =sin (90° - 0)]

cosA
= tan A
=LHS
~ LHS = RHS
Hence Proved
9 B. Question
Show that sin(50° + 8) - cos (40° - 6) = 0.
Answer
LHS = sin (50° + 8) - cos (40° - 6)
We know that,
Sin A =cos (90° - A)
Here, A=50°+0
= cos {90°-( 50° + 0)} - cos (40° - 0)
= cos (40° - 8) - cos (40° - 0)
=0 =RHS
Hence Proved

10. Question

cos B sin 6
sin(90° — 6) cos(90° —6)

-

Prove that

Answer

Taking LHS,

cos@ sin @
sin(90°—-0) cos(90°-8

cosB sinb

+
cosf@ sinb

] [+ cos B =sin (90° - 6) and Sin 6 = cos (90° - 6)]



= 1+1

=2 =RHS
Hence Proved
11 A. Question

In a AABC prove that

. B+C A
s =05 —
P 2
Answer
B c
In AABC,

Sum of angles of a triangle = 180°
A+B+C=180°

= B+C=180°-A

Multiplying both sides by %

B+C 180°—A

2 2
B+C 180° A
T2 2 2
BE+C o &
= = 90 . (1)
Taking LHS
~B+C
sin
2

= sin (9[}‘3 — %) (from eq (1))

= CGS% [ sin (900 - 9) =CoS e]



=RHS
Hence Proved
11 B. Question

In a AABC prove that

B+C A
tan =0T —
Z 2
Answer
B C
In AABC,

Sum of angles of a triangle = 180°
A+B+C=180°
=>B+(C=180°-A

Multiplying both sides by %

B+C 180°—A

2 2
B+C 180° A
T2 2 2

E+C - &
=—=90"-3-(2)

Taking LHS

B+C
2

fan

. A
= tan (9[} — E) (from eq (2))
A o
= cat; [+ tan (90° - 8) = cot 6]

=RHS



Hence Proved

11 C. Question

In a AABC prove that
A+B . C
cO5 = 3111 —
Z 2
Answer
B c
In AABC,

Sum of angles of a triangle = 180°
A+B+C=180°
=>A+B=180°-C

Multiplying both sides by %

A+B 180°—-C

2 2

A+B 180° C
2 2 2

A+EB - E
== =90~ ..(3)
Taking LHS

A+ B

COSs 2

a C
= cos (9[} — 5) (from eq (3))
- sm;—: [+ cos (90° - B) = sin 6]

=RHS

Hence Proved



12 A. Question

If sin 3A = cos(A - 26°), where 3A is an acute angle, find the value of A.
Answer

sin 3A = cos (A-26°) ...(i)

We know that

Sin 6 = cos (90° - 0)

So, Eq. (i) become

Cos (90° - 3A) = cos (A -26°)

On Equating both the sides, we get
90°-3A=A-26°

= -3A-A=-26°-90°

= -4A =-116°

= A=29°

12 B. Question

Find 0 if cos(2 6 +54°)=sin 6, where (26 +54°) is an acute angle.
Answer

cos(2 6 +54°)=sin 0 ...(i)

We know that

Sin 6 = cos (90° - 6)

So, Eq. (i) become

cos(2 6 +54°) = cos( 90° - 6)

On Equating both the sides, we get
20 +54°=90°-0

= 20 +0=90°- 54°

= 30 = 36°

=0=12°

12 C. Question



If tan 3 6 =cot (0 +18°), where 3 6 and 6 +18° are acute angles, find the value
of 0.

Answer

tan 30 = cot (6 + 18°) ...(i)

We know that

tan 0 = cot (90° - 9)

So, Eq. (i) become

Cot (90° - 368) = cot (6 + 18°)

On Equating both the sides, we get
90°-30=0+18°

= -30-0=18°-90°

= -40 =-72°

=0=18°

12 D. Question

If sec 5 0 =cosec (0 -36°), where 5 0 is an acute angle, find the value of 6.
Answer

sec 50 = cosec (6-36°) ...(i)

We know that

sec B = cosec (90° - 0)

So, Eq. (i) become

Cosec (90° - 50) = cosec (0 -36°)
On Equating both the sides, we get
90°-50=0-36°

= -50-0=-36°-90°

= -60 =-126°

= 0=21°

13. Question



Prove that :

sin 70°. sec 20°=1
Answer

Taking LHS

sin 70° sec 20°

= 5in70° x
cos20°

= sin70°X ——— [+ cos 6 =sin (90° - 0)]

sin(20°—-20)

sin70°
:. I
sin70°

=1=RHS

Hence Proved

14. Question

Prove that :

sin (90°- 0) tan O=sin 6
Answer

Taking LHS

Sin(90° - 8) tanb [+ cos 6 = sin (90° - B)]

= cos0Otan 0

sin @ sin 8
= c0sB x [+ tan O =

cos@ cos @
=sin 8 = RHS

Hence Proved

15. Question
Prove that :

tan 63°. tan 27°=1
Answer

Taking LHS



Tan 63° tan 27°
= tan 63° cot (90° - 27°) [~ tan O = cot (90° - 0)]

= tan 63° cot 63°

= tan63° x

! [ tanB = i]
tan 63° cotB
=1=RHS
Hence Proved
16. Question
Prove that :

sin(90° —6)sin 6
tan 0

—1=-sin°0

Answer

Taking LHS

_sin(90°— 8) sin @
tanB

1

cosBsinB

sin @
cosB

cosBsinf x cosB

sin @
=cos®0-1
=-sin? 0 [ cos? 0 +sin% 0 = 1]
= RHS
Hence Proved
17. Question

Prove that :

sin 55°. cos 48°=c0s35°. sin 42°
Answer

Taking LHS = sin 55 ° cos 48°



We know that

cos 0 =sin (90° - 8)

Here, 0 = 48°

= sin 55° sin (90° - 48°)

= sin 55° sin 42°

We also know that

Sin 6 = cos (90° - 6)

Here, 6 = 55°

= cos (90° - 55°) sin 42°

= cos 35°sin 42° = RHS
Hence Proved

18. Question

Prove that :

sin? 25%+sin? 65° = cos? 63°+cos? 39°
Answer

Taking LHS = sin 25°+sin65°
We know that

Sin 6 = cos (90° - 6)

Here, 6 = 25°

= cos? (90° - 25°)+ sin? 65°
= cos2 65° + sin? 65°

=1 [+ cos? 0 +sin% 0 =1]
Now, RHS = cos? 63%+cos? 39°
We know that

cos 0 =sin (90° - 0)

Here, 6 = 39°

= cos? 63° + sin® (90° - 399)



= cos? 63°+ sin® 63°

=1 [+ cos? 0 +sin% 0 = 1]
LHS = RHS

Hence Proved

19. Question

Prove that :

sin 54%°+c0s67°= sin23°%+co0s36°
Answer

Taking LHS = sin 54°+co0s67°
We know that

cos 6 =sin (90° - 0)

Here, 6 = 67°

= sin 54°+ sin (90° - 67°)

= sin 54°+ sin 23°

We also know that

Sin 6 = cos (90° - 0)

Here, 0 = 54°

= cos (90° - 54°)+ sin 23°

= cos 36°+ sin 23° = RHS
Hence Proved

20. Question

Prove that :

cos 27+ sin51° = sin63°+cos 39°
Answer

Taking LHS = cos 27+ sin51°
We know that

cos 0 =sin (90° - 0)



Here, 6 = 27°

= sin (90° - 27°)+ sin 51°

= sin 63°+ sin 51°

We also know that

Sin 6 = cos (90° - 0)

Here, 6 = 51°

= sin 63°+ cos (90° - 51°)

= sin 63°+ cos 39° = RHS
Hence Proved

21. Question

Prove that :

sin240°+sin%50°=1

Answer

Taking LHS= sin%40°+sin%50°
= cos? (90° - 40°) + sin% 50° [ Sin 8 = cos (90° - )]
= cos? 50° + sin? 50°

=1 =RHS [+ cos? 8 +sin 0 = 1]
Hence Proved

22. Question

Prove that :

sin?29° + sin?61°=1

Answer

Taking LHS= sin%29° + sin261°
= cos2 (90° - 29°) + sin% 61° [ Sin 8 = cos (90° - )]
= cos2 61° + sin? 61°

=1 =RHS [ cos? 0 + sin% 0 = 1]



Hence Proved

23. Question

Prove that :

sin 0 .cos (90° - 8) + cos 0 sin (90° - ).

Answer

Taking LHS = sin 6 cos (90° - 8) + cos 0 sin (90° - 0)
= sin B x sin B + cos B x cos 6 [~ Sin B = cos (90° - B) and cos 6 = sin (90° - 0) |
= cos? 0 + sin% 0 [+ cos? 0 +sin 6 = 1]

=1=RHS

Hence Proved

24. Question

Prove that :

cos 0.cos(90° - 0) +sin B sin (90°-06) =0

Answer

Taking LHS = cos 6 cos (90° - 8) + sin 6 sin (90° - 8)
= c0s 0 x sin 0 — sinB x cos 6 [+ Sin B = cos (90° - ) and cos 6 = sin (90° - 0) |
=0 =RHS

Hence Proved

25. Question

Prove that :

sin 42°. cos 48° + cos 42°.sin48° =1

Answer

Taking LHS

= sin 42° cos 48° + cos 42° sin 48°

= cos (90° - 42°) cos 48° + sin (90° - 42°) sin 48°

[ Sin 8 = cos (90° - B) and cos 6 = sin (90° - 6) |

= cos 48° cos 48° + sin 48° sin 48°



= cos? 48° + sin® 48°

=1 [~ cos? @ +sin? 0 = 1]
=LHS=RHS

Hence Proved

26. Question

Prove that :

cos 20° cosO
sin 70°  sin(90° —0)

-7

Answer

Taking LHS

cos 20° N cosB
sin70°  sin(90° — 8)

cos20° cosf . _ o_ . o
= cos(90°_70%) + p— [+ Sin 8 = cos (90° - B) and cos 6 = sin (90° - 9) ]

cos 20° .
"~ cos 20°

=1+1

=2 =RHS

Hence Proved

27. Question

Prove that :

tan 27° tan 45° tan 63°
Answer

Taking LHS

= tan 27° tan 45° tan 63°

=tan (90° - 27°) tan 45° tan 63° [~ tan 0 = cot (90° - 8)]

=cot 63° tan 45° tan 63° [ tan @ = L]
cotB



¥ tan 45° ¥ tan 63°

" tan63°
= tan 45° [ tan 45° =1]

=1 =RHS

Hence Proved

28. Question

Prove that :

tan 9°. tan 27°. tan 45°. tan 63°.tan 81° =1
Answer

Taking LHS

=tan 9° tan 27° tan 45° tan 63° tan 81°

=cot(90° - 9°) tan (90° - 27°) tan 45° tan 63° tan 81° [~ tan 6 = cot (90° - 0)]

=cot 81° cot 63° tan 45° tan 63° tan 81° [ tan B = %]
co

1 1

= ¥ ¥ tan45° x tan 63° x tan 81°
tan 81" tané63°

= tan 45° [~ tan 45° =1]

=1 =RHS

Hence Proved

29. Question

Prove that :

sin 9°. sin 27°. sin 63°. sin 81°

= €0s9°.c0s27°.c0563°.c0s81°
Answer

Taking LHS

= sin 9° sin 27° sin 63° sin 81°
= cos (90° - 9°) cos (90° - 27°) cos (90° - 63°) cos (90°- 81°)
= cos 81° cos 63° cos 27° cos 9°

Or cos 9° cos 27° cos 63° cos 81° = RHS



Hence Proved
30 A. Question

Prove that :

tan 7°.tan 23°. tan 60° tan 67°.tan 83° = /3
Answer

Taking LHS

=tan 7° tan 23° tan 60° tan 67° tan 83°

=cot(90° - 7°) tan (90° - 23°) tan 60° tan 67° tan 83° [~ tan 6 = cot (90° - 0)]

=cot 83° cot 67° tan 60° tan 67° tan 83° [ tan B = lte]
co

1

= ¥ ¥ tan 60° x tan 67° x tan 83°
tan 83 tan67°

= tan 60° [ tan 60° =V/3]
=V/3 =RHS
30 B. Question

Prove that :

tan 15° tan 25° tan 60 ° tan 65° tan 75° = +/3
Answer

Taking LHS

=tan 15° tan 25° tan 60° tan 65° tan 75°

=cot(90° - 15°) tan (90° - 25°) tan 60° tan 65° tan 75° [ tan 6 = cot (90° - 6)]

=cot 75° cot 65° tan 60° tan 65° tan 75° [ tan g = tE]
co

1

= ¥ ¥ tan 60° x tan 65° x tan 75°
tan75° tané6hk”

= tan 60° [+ tan 60° =V/3]
=\/3 =RHS
31. Question

Find the value off the following:



sin50° cosec40”
0 e 4¢0s550°% cosecd0’
COS sec®

Answer
5in30° cosec 40°
- —— — 4 cos50° cosec 40°
cosdD® sec 530°
sin k0" cosec 40°

= + — 45in(90° — 50°) cosec 40°
sin(90° — 40°) cosec (90° — 50°) ( )

[+ cos B =sin (90° - 8) and sec 6 = cosec (90° - 0)]

sin 50° N cosec 40° 4 sin 40 1 [ 1
= —_ o .4 i =

sink0° cosec 40° st sin40° St cosecB
=1+1-4
=-2

32. Question

Find the value off the following:

2 Al )
cos~ 20" +cos” 70°
sin” 59 +sin- 31°

+5in35°% sec 55°

Answer

cos 20%+cos” 70°

+ cos(90° — 35°) sec 55°

gin® 59°+ginZ 31°

cos%20°+ sin®(90° — 70°) oS EE cc
= cos b5"sechbh”®
sin?(59°) + cos2(90°— 31°)

[+ cos B =sin (90° - B) and sec 6 = cosec (90° - 0)]

220°+sin®20° 1 _
= Ims — =7 — + cosh5h® x — [ cos2 0 +sin? 0 = 1]
sin? (39%)+cos? 59° cos55°
=1+1
=2

33. Question

Find the value off the following:

tan 50° + sec 50°

cot40° +cosec40’

+co0s40° cosecs0°



Answer

tan 30°+sec30°
+ cos40° cosec 50°

cotd0+cosec 40°

cot(90° — 50°) + cosec(90° — 50°) 4 sin(90° — 40°) £0s
B cot40° + cosec 40° sl cosec

[+ tan O = cot (90° - 8) , sec 6 = cosec (90° - B) and cos 6 = sin (90° - 8)]

cot40° + cosec 40°

= + s5in 50° cosec 50°
cot40° 4+ cosec 40°

1
=1+ sin50°x - 5inf =
sin 50° cosecB
=1+1
=2

34. Question

Find the value off the following:

cosec (65° + 0) — sec (25° - 0) - tan(55° - B) + cot(35° +0)

Answer

cosec (65° + 0) - sec (25° - 0) - tan(55° - 6) + cot(35° +0)

= sec {90°-(65°+0)} - sec (25° - B) - tan(55° - B) + tan {90°-(35° +0)}
[+ cosec B =sec (90° - 08) and cot 6 = tan (90° - 0)]

=sec (90° - 65°-08) - sec (25° - 8) - tan(55° - B) + tan (90°- 35° - 0)
=sec (25° - 0) - sec (25° - ) - tan(55° - B) + tan (55° - 0)

=0

35. Question

Find the value off the following:

cos35®  sinll®
AT ——— —c0s28°.cosec62”
sin55°  cos7

Answer

cos35”® sinl1l®
> — c0S28° cosec 62°

gin55° cos7 9



sin(90° — 35°) N sin11° n(90° — 28°) 2
= — 8in(90° — 28°) cosec 62°
sin 55° sin(90° — 79°)

sin55° sin11®

= + —5in62° cosec 62°
sinhh®" sin11°

1

=14+ 1 —5in62°" x
sin62°

=1+1-1

=1

36. Question

Find the value off the following:

cos 20° +cos” 70°
sin” 59° +sin- 31°

Answer

cos 20%+cos 70°

gin® 59°+ginZ 31°

cos%20°+ sin(90° — 70°)
sin?(59°) + cos2(90°— 31°)

[+ cos B =sin (90° - B) and sec 6 = cosec (90° - 0)]

cos220°+ sin?20°
sin2(59°) + cosZ 59°

=1

37. Question

Find the value off the following:
cosec (65° + 0) - sec (25° - 0)
Answer

cosec (65° + 0) - sec (25°- 0)

= sec {90°-(65°+0)} - sec (25° - 0)
[+ cosec B = sec (90° - 0)]

=sec (90° - 65°-08) - sec (25°- 0)



=sec (25°- 0) - sec (25°- 0)

=0

38. Question

Find the value off the following:

cos (60° + 0) - sin (30° - 6)

Answer

cos (60° + 6) - sin (30°- 0)

= sin {90°-(60°+6)} - sin (30° - B) [~ cos B =sin (90° - 0)]
=sin (90° - 60°-8) - sin (30° - 8)

=sin (30° - ) - sin (30° - 0)

=0

39. Question

Find the value off the following:

sec 70°. sin 20° - cos 20°. cosec 70°

Answer

sec 70° sin 20° - cos 20° cosec 70°

= cosec (90°-70°) cos (90° - 20°)- cos 20° cosec 70°
[+ sec 8 = cosec (90° - 0) and Sin 6 = cos (90° - 0)]
= cosec 70° cos 20° - cos 20° cosec 70°

=0

40. Question

Find the value off the following:

(sin 72° + cos 18°)( sin 72° - cos 18°)

Answer

(sin 72° + cos 18°)( sin 72° - cos 18°)

Using the identity , (a-b)(a+b) = a2 - b2

= (sin 72°)% - (cos 18°)2



= {c0s(90° - 72°)}2 - (cos 18°)2 [+ Sin 8 = cos (90° - 8)]
=(cos 18°)? - (cos 18°)?2

=0

41. Question

Find the value off the following:

¥

sin33° |7 [ cos35°
i _" o
— —— 2c0s60
cos35 s 35
Answer

(51'1135:)2 n (::0555:)2 — 2 c0s60°

cos535° s5in 35°

. - 2 . 0 D 2
= (ﬁ) + (m) — 2 cos60° [+ cos 8 =sin (90° - 0)]

sin (90°-557) sin 35°
_ (sin 350)2 . (5111 35.'3)2 _ (E)
sin 35° sin 35° 2
=1+1-1
=1

42. Question

Find the value off the following:

cos 80°

sin10°

+¢0s59% cosec3]®

Answer

cos30°

: -+ c0s59° cosec 31°
sin10°

sin(90° — 80°) + sin(90° — 59°) 31
= sin " —59%)cosec 31°
sin 10°

sin 10°

= + sin31° cosec 31°
sin 10°

= 1+sin31°x
sin31°

=1+1



=2

43. Question

Find the value off the following:

(sin 50° + 8)- cos (40° - 8) + tan 1°. tan 10° tan 20°. tan 70°. tan 80°. tan 89°
Answer

(sin 50° + 0)- cos (40° -0) + tan 1° tan 10° tan 20° tan 70° tan 80° tan 89°

= cos {90° -(50° + 0)} - cos (40° -8)+ cot(90° - 1°) tan (90° - 10°) cot(90° - 20°)
tan 70° tan 80° tan 89° [~ Sin 8 = cos (90° - B) & tan 6 = cot (90° - 0)]

= cos (40° -0) - cos (40° -0) + cot89° cot80° cot70° tan 70° tan 80° tan 89°

1 1
- tan 89° X tan 80° % tan 70°

1
tanB

¥ tan 70°tan 80° tan 89° [ coth =

=1
44. Question
Find the value off the following:

sin13%cos 75% + cos15° sin 75°
cosBsin(90 —6) +sinBcos(90° — )

sec” 10° — cot” 80° +

Answer

sin 13°cos753%+cos13%5in 75°
cos8 sin(90°—8)+sin 8 cos{90°—8)

sec?10° — cot?80° +

= sec?10°— tan?(90° — 80°)
cos (90° — 15°) cos 75° + sin(90° — 15°) sin 75°
cos 0 sin(90° — 6) + sinBcos(90° — )

[+ cot B =tan (90° - B), cos 6 = sin (90° - B) and Sin 6 = cos (90° - 6)]

cos 75°cos7h" 4+ 5in 75° sin 75"

2 o 2 o
=sec“10°— tan“10° +
cos0 cos(B) + sinb sind

[+ 1+tan® O =sec? O and cos? @ +sin’0 = 1]

cos275°+ sin?75°¢
c0s26+ sin26




45. Question

Find the value off the following:

cos” 40° + cos”50°

sin-40° + s~ 50°

cos(40°+06)—sin(50°-06)+

Answer

cos”40% +cos?50°

cos(40°+ 6) — sin(50° — 6) +

sin? 40 +sin?50°

cos?40° + sin?(90° — 50°)
sin?40° + cos?(90° — 507)

= sin{90° —(40° + 6)} — sin(50° — 8) +

[+ Sin B = cos (90° - 8) and cos 6 = sin (90° - 0)]

cos240° +sin” (407)
sin® 407 +cos2{407)

=sin(50°—0) —sin(50°— 0) +

=0+1

=1

46. Question

Find the value off the following:

cos70° cos 55%. cosecl3s”
sin20°  tan 5% tan25°% tan 45° tan 65° tan 85°

Answer
cos70° cos5357 cosec 357
gin 207 tan5® tan 25° tan45* tan 65° tan 85°

(sin(‘f—l[}” — ?D“)) . sin(90° — 55°) cosec 35°
B sin 20° cot(90° — 5°) cot(90° — 25°) tan 45° tan 65°tan 85°

[+ cos 6 =sin (90° - 6) and tan 6 = cot (90° - 0)]

sin 20° N sin 35° cosec 35°
sin20° cotB85h° cot6h®tan 45" tan65° tan 85°

1
sin35°

¥ tan 65° x tan 85°

sin 35° x
=1+

1 1 .
tan 85° X tan 65° X tan 45

=1+1[~tan45°=1]



=2
47. Question

Find the value off the following:

3 9

sin27° 1 [ cos63° |
cos 63° sin 27°
Answer

. o 2 oy 2
sin27° CoOs63°
( -) + ( i -)
cos63° sin27°

_ ( sin27° )2 " (5]-11{90:_63:])2 [* cos 8 = sin (90° - 0)]

sin (90°—637) sin 27°
sin27°\%  /sin27°%\?
- (sn12?°) 4_(5H12?°)
=1+1
=2
48 A. Question
Evaluate the following
3sin3®  2cos33°
c0s85°  sin57°
Answer
3sin 5° 2cos33°
cos85® gin37*
~Treos T e 1 cos8=sin (90°- 0]

3sink"® N 2s5in57°
~ sink® sin57°

=3+2
=5
48 B. Question

Evaluate the following



cot54°  tan20°

tan36° cot70°

Answer

cot 547 tan 20°
tan 36° cot70*

_ CDt-Eul-: i + CDt{QD:_ ?D:] _ 2 [,., tan 6 = cot (900 _ e)]
cot(30°—-367) cot70®

cot 54° N cot70°
© cot54°  cot70°

=1+1-2

=0

48 C. Question
Evaluate the following

cos 80°

sin10°

+c0s59° cosec31®

Answer

cos30°

—— + cos59° cosec 31°
sin10°

cos 807 + sin(90 59°) 31
= sin *—59°%) cosec 31°
cos(90° — 10°)

[+ cos B =sin (90° - B) and sec 6 = cosec (90° - 0)]

cos 80°
= + s5in31° cosec31”®

cos 80°

1+sin31 o L
= 5in31° x ~ 8inB =

sin31° cosecH

=1+1
=2

48 D. Question
Evaluate the following

c0s38° cos52° - sin38° sin 52°



Answer

We know that

cos 6 =sin (90° - 0)

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

=0

48 E. Question

Evaluate the following

sec41° sin49° + cos49° cosec 41°

Answer

We know that

sec B = cosec (90° - 8) and cos 0 = sin (90° - 8)
Cosec (90° - 41°) sin 49° + sin (90° - 49°) cosec 41°

= cosec 49° sin 49° + sin 41° cosec 41°

= ¥ 5in49° 4+ sin41° x
sin 49° s St sin41°

[ sinf =
=1+1

=2

Exercise 4.4

1. Question

Fill in the blanks
(i) sin? 0 cosec? 0 = .......
(ii)1+tan? 0= .....

(iii) Reciprocal sin 0. cot 0 = ......

(v) tan A =

COosA

1
cosecB




Cos A

sin A
(vii) cos 8 is reciprocal of ...
(viii) Reciprocal of sin 8 is......
(ix) Value of sin 6 in terms of cos 0 is
(x) Value of cos 0 in terms of sin 0 is

Answer

(i) Given: sin? 8 cosec? 0

.7 . 1
= s5in“0 x [ sinf = ——

sin<6 csc B
=1

(ii) Given: 1 + tan? 0

PN (sinﬁ)z [ can® — 5111[-}]
B cose/) LY T Cose

sin” @

cos20

“B+sin®6 .
— 25 7T Pl cos? B +sin? 0 =1]
cos> 8

1
"~ cos20

=sec? 0 [ cosh = ]
sec B
(iii) Given : sin 6 cot 0
Firstly, we simplify the given trigonometry

cosB cosB

=3inf x — w coth = —
sin @ sin @
=cos 0

Now, the reciprocal of cos 0 is
1
" cos®@




=sec 0 [ cosh = — ]
sec®
(iv) Given: 1 - x = cos20
Subtracting 1 to both the sides, we get
1-x-1=cos’0-1

= -x = - sin0

= X =sin? 0
sin &
(v)tanA =
cosA
. A
(vi) cotA = C',DS
sin A

‘e 1
(vii) cosB = —
secd

(viii) sin B = ﬁ
(ix) We know that

cos?0+sin20=1

= sin?0=1-cos?0

= sin 0 = V(1 - cos? )

(x) We know that

cos? @ +sin20=1

= cos?0=1-sin%0

= cos 8 = V(1 - sin? 0)

2. Question

If sin 6= p and cos 6 = q, what is the relation between pand q ?
Answer

We know that,

cos? 0 +sin20=1..(i)

Given:sin®=pandcos0=q

Putting the values of sin 8 and cos 6 in eq. (i), we get



(@) + (p)* =1

= p2 + q2 =1

3. Question

If cos A = x, express sin A in terms of x
Answer

We know that

cos?0+sin20=1

= sin20=1-cos?0

= sin 6 = V(1 - cos? 0)

And Given that cos 0 = x

= sin 6 = V(1- x2)

4. Question

If x cos 8 =1andy sin 0 =1 find the value of tan 6.
Answer

Givenx cos® =1 and y sinf =1
1
= cosB =— and sinf = —
X y

Now, we know that

sin B
0s0

tanf =

Putting the value of sin 8 and cos 6, we get

tanf =

M =

X
= tanb = -
y

5. Question

If cos40° = p, then write the value of sin 40° in terms of p.



Answer

We know that

cos? @ +sin0=1

= cos? 40° +sin® 40° =1
= sin? 40° = 1 - cos? 40°
= sin 40° = V(1 - cos? 40°)
And Given that cos 40° =p
= sin 40° = V(1- p?)

6. Question

[f sin 77° = x, then write the value of cos 77° in terms of x.
Answer

We know that

cos® @ +sin20=1

= cos? 77° +sin® 77°=1
= cos 277°=1-sin? 77°
= cos 77° = V(1 - sin? 77°)
And Given that sin 77° = x
= cos 77° = V(1 - x%)

7. Question

If cos55° = XZ, then write the value of sin 55° in terms of x.
Answer

We know that

cos® @ +sin0=1

= cos? 55° +sin® 55° =1
= sin? 55° = 1 - cos? 55°

= sin 55° = V(1 - cos? 55°)



And Given that cos 55° = x?

= sin 55° = V{1- (x%)?}

= sin 55° = V(1 - x4

8. Question

If, sin 50° = o then write the value of cos 50° in terms of a.
Answer

We know that

cos? @ +sin20=1

= cos? 50° +sin® 50°=1

= co0s 2 50° = 1 - sin? 50°

= cos 50° = V(1 - sin? 50°)

And Given that sin 50°=a

= co0s 50° = V(1 - a2)

9. Question

Ifx cos A = 1 and tan A =y, then what is the value of x% - y?2.

Answer

Given x cos A =1 and tan A =y

1 sin A
= ¥ = and
cosA cosA

sin @
=¥ [ tan® = cosﬂ]

To find: x2 - y2

Putting tha values of x and y , we get

( 1 )2 (sinﬂ)z
CosA CosA

1 sin‘A
"~ cosZA  cosZA

1 — sin®A
~ cosZA

Z
A :
— 25 2w cos? 0 +sin? 0 = 1]
cos”A




=1

10. Question

Prove the followings identities:
(1 - sin 8)(1 + sin 0) = cso? O
Answer

Taking LHS = (1 - sin6)(1+ sin0)
Using identity , (a + b) (a - b) = (a% - b2) , we get
= (1)? - (sinB)?

=1-sin@

= cos? 0 [ cos? 0 +sin? 0 = 1]

= RHS

Hence Proved

11. Question

Prove the followings identities:
(1 + cos B)(1 - cos B) = sin20
Answer

Taking LHS =(1 - cosB)(1+ cos8)
Using identity , (a+b) (a-b) = (a2 - b%), we get
= (1)? - (cosb)?

=1-cos?0

=sin? O [ cos? B + sin2 0 = 1]

= RHS

Hence Proved

12. Question

Prove the followings identities:



(1—cosB)(1+cosB)
(1-sm6)(1+sinh)

= tan2 3]

Answer

(1 —cosB){1+ cosB)
(1 —sinB){1+ sind)

Taking LHS

(1)%—(cos®)% . . _
= e [Using identity , (a +b) (a - b) = (a? - b2)]

» 2
_ Sin’8 [+ cos? 0 +sin? 0 = 1]
cos”f

— tanZ 0 [ tan @ = S]nﬂ]
cos8

= RHS
Hence Proved
13. Question

Prove the followings identities:

=secH—tan 6

secH+tan o

Answer

1
sec B+tan B

Taking LHS =
Multiplying and divide by the conjugate of sec 6 + tan 0

1 secB-tanb
*
secB+ tanf® secB-tanb

_ secf-tand [Using identity , (a + b) (a - b) = (a% - b?)]

sec? B—tanZ€
=secB-tan O [~ 1+tan? O =sec? 0]
= RHS
Hence Proved
14 A. Question
Prove the following identities :

sin®. cotb = cos O



Answer

Taking LHS = sin 0 cot 6

in8 cosB [ cos E}]
=3inf@ x v =
sin® sin B
=cos 0
=RHS

Hence Proved
14 B. Question

Prove the following identities :
sin? B(1+ cot? 0) = 1

Answer

Taking LHS = sin? 8(1+ cot? 0)

= sin? 0 (cosec? ) [ cot? B +1= cosec? 0 ]

1
= sin®6 sinZ9 [ SInb = e B]
=1
=RHS
Hence Proved
14 C. Question
Prove the following identities :
cos? A (tan? A+1) =1
Answer

Taking LHS = cos? A (tan? A+1)

= cos? 0 (sec? 0) [+ 1+ tan% 0 = sec? 0 ]

1
c0s20

1

= cos°0 x
secB

[ cosf =

=RHS



Hence Proved

14 D. Question

Prove the following identities :

tan*0 + tan?6 = sec*6 - sec?0

Answer

Taking LHS = tan* 6 + tan? 0

= (tan® 0)% + tan 0

=(sec?0-1)%+(sec20-1) [~ 1+tan® O =sec? 0 ]
=sec*B+1-2sec?20+sec?0-1[+(a-b)?=(a?+b? - 2ab)]
=sec* 0 - sec? 0

=RHS

Hence Proved

14 E. Question

Prove the following identities :

(1+ tan > B]sin:’ G

tan B
tan 6
Answer
Taking LHS — {1+tan®8)sin0
J o tan @
{seczﬂ}sinzﬂ 2 2
=-——7smg [~ 1+tan” 6 =sec” 0]

cosg

1 % sinB x cosB 1
= [ cosB = ]

cos<0 secB

sin@
"~ cos@

=tan 0

=RHS

Hence Proved



14 F. Question

Prove the following identities :

sin” 6 - tan’ 0

cos> 0 sin’ @
Answer
..
Taking LHS= 329 | 1
cosZa

in” 8+ 2g .
— S PFCO8 Pl cos? @ +sin? 0 = 1]
cosZ8

1
"~ cos2@

= sec20 [ cosh = = ]
sec B

tan®8
Now, RHS = 22
sinZ8
sin”0 .
c0s20 sin
=——— |~ tanf =
sin<@ cosB
sin” 6

sinZ0 x cos<6

1
"~ cos2@

= sec20 [ cosh = = ]

sec®
~ LHS = RHS
Hence Proved
14 G. Question

Prove the following identities :

3—4sin” 0 .

————=3—-tan" 6
cos~ B

Answer

Taking LHS — 3=4517°8

cos28



3 4sin°B
"~ cos2®  cos20

=3sec?0-4tan? 6
We know that,

1+ tan® 0 = sec? 0

= 3(1+ tan® 0) - 4 tan 0
=3+3tan% 6 - 4 tan? 0
=3-tan0

=RHS

Hence Proved

14 H. Question

Prove the following identities :

(1+ tan? ) cos 6. sin 6 = tan O

Answer
Taking LHS = (1+ tan? 0) cos 0 sin 0

= (sec? 0) cos 0 sin 8 [+ 1+ tan? O = sec? 0]

1 . 1
=528 ¥ cosB X sin0 [ cosB = soc B
sin@
" cos®@

— tan O [ tan @ = smﬂ]
cos8

=RHS

Hence Proved

14 1. Question

Prove the following identities :
sin0 - cos? ¢ = sin?d - cos?0

Answer



Taking LHS = sin? 6 - cos? ¢

=(1- cos? 0) - (1 - sin? ) [ cos? 0 +sin% 0 = 1] & [ cos? ¢ + sin? ¢ = 1]
=1-cos?20-1+sin? @

= sin? ¢ - cos? 0

=RHS

Hence Proved

14 J. Question

Prove the following identities :

1—tan’ ©
cot*6-1

= tan:’ o

Answer

1—tan®8

Taking LHS =
cot?8-1

1 sin®@

_~  cos?B

~ cos?B
sinZ6

cos’f — sin?@
_ cosZ0
~ cos28 —sin?8
sinZ0

cos?0 — sin’6 sin” 6
= >< -
cosB cos268 —sin?6

— tanZ 0 [ tan 0 — 51119]
cos8

=RHS

Hence Proved

15 A. Question

Prove the following identities :

(1 - cosB)(1+ cosO)(1+ cot? ) =1

Answer



Taking LHS = (1 - cos8)(1+ cosB)(1+ cot? 0)

Using identity , (a + b) (a - b) = (a% - b?) in first two terms , we get
= (1)? - (cosB)? (cosec? 0) [+ cot? 8 +1= cosec? 0]

= (1 - cos? ) (cosec? 0)

= (sin? 0) (cosec? 0) [+ cos? B + sin% 0 = 1]

= 5in°0 X — ! [ sinf = L]
sin?B cscB

=1

= RHS

Hence Proved

15 B. Question

Prove the following identities :

(1+sin6)” +(1-sin6)” 1+sin’6

2cos” 0 l1—smn-6

Answer

(1+s5in8)%(1-sin 8)°

2cos28

Taking LHS =

1+sin’6+2sinB + 1 +sin’f — 2sinb
N 2¢0528

[+ (a +b)? = (a® + b? + 2ab) and (a - b)? = (a2 + b2 - 2ab)]

2 + 2sin’B
~ 2cos28

- 2(1+sinZ @)

. 2 a2 —
= 2(l_sin?6) [+ cos® B +sin“ 6 = 1]

1+ sin’@
~ 1 —sin2@
=RHS
Hence Proved

15 C. Question



Prove the following identities :

cosze(l —c0s0) 1+sinb
sin®@(1—sinB) 1+cos®

Answer

Takine LHS = cos”B(1—cos8)
& sin® B(1—sin@)
Multiplying and divide by the conjugate of (1 - sinf), we get

_ cos5?6(1—cos8) (1 +sin6)
~ sin28(1 — sinB) % (1+sin8)

cos?0(1—cosB)(1+sin0)
sin20[(1)2 — (sinB)2]

cos%0(1—cosB)(1+sin0)
sin®0 x cos?6

_ (1 —cosB)(1+sin8)
B sin2@

Now, multiply and divide by conjugate of 1 - cos 6, we get

_ (1—cosB)(1+sinB) (1+ cos8)
B sin2# X (1+ cos®)

(17 —cos?0)(1 +sin )
~ sin?8(1+cos8)

_ sin?8(1+sin@)
~ 5in28(1+ cosB)

1 +sinB
" 1+ cosB

=RHS

Hence Proved

15 D. Question

Prove the following identities :
(sin® - cos 0)2=1-2sin6 . cos O

Answer



Taking LHS = (sin 6 - cos 6)?2

Using the identity,(a - b)% = (a2 + b% - 2ab)

= sin O + cos? 0 - 2sin O cos O

=1- 2sin B cos O [ cos? O +sin% B = 1]

=RHS

Hence Proved

15 E. Question

Prove the following identities :

(sin 0 + cos 0) + (sin 0 - cos 0)2 = 2

Answer

Taking LHS = (sin 8 + cos 8)% + (sin 6 - cos 0)?

Using the identity,(a + b)? = (a2 + b? + 2ab) and (a - b)? = (a2 + b? - 2ab)
= sin? O + cos? @ + 2sin O cos B + sin% B + cos? O - 2sin O cos O
=1+1 [~ cos? 0 +sin% 0 =1]

=2

=RHS

Hence Proved

15 F. Question

Prove the following identities :

(asin 8 + bcos 8)2 + (acos 8 - bsin 8)2 = a2 + b2

Answer

Taking LHS = (asin 0 + bcos )2 + (acos 6 - bsin 6 )2

Using the identity,(a + b)% = (a? + b% + 2ab) and (a - b)? = (a? + b? - 2ab)

=a2sin20+b% cos?20+2absinBcosO+a’cos?0+b%sin20-2absinb
cos 9

= a2 sin? 0+ a2 cos? 0 + b2 sin 0 + b2 cos? O



= a2 (sin? @ + cos? 0) + b2 (sin? B + cosZ 0)

= a® +b? [ cos? 0 +sin? 0 = 1]

=RHS

Hence Proved

15 G. Question

Prove the following identities :

cos* A +sin* A +2sin? A.cos?A=1

Answer

Taking LHS = cos* A + sin* A + 2 sin? A cos? A
Using the identity,(a + b)? = (a + b? + 2ab)
Here,a = cos? A and b = sinZ A

= (cos? A +sin? A) [+ cos? 8 +sin 6 = 1]

=1

15 H. Question

Prove the following identities :

sin* A - cos* A=2sin? A-1=1-2cos?A=sin?A-cos?A
Answer

Given:

sin*A-cos*A=2s5inPA-1=1-2cos2A=5in?A-cos?2A
I II 111 IV

Taking I term

=sin* A - cos* A > I term

= (sin? A)? - (cos? A)?

= (sin® A - cos® A)(sin” A+ cos” A)
[ (a2 - b?) = (a+b) (a- b)]

= (sin® A - cos? A)(1) [ cos? 0 + sin% 8 = 1]



= (sin? A - cos? A) ...(i) = IV term

From Eq. (i)

= {sin? A - (1 - sin% A)} [~ cos? 0 +sin 6 = 1]
=sin? A-1+sin? A

=2sin? A-1- Il term

Again, From Eq. (i)

= {(1 - cos? A) - cos? A} [ cos? 8 +sin% 0 = 1]
=1- 2 cos® A - Il term

Hence, I =II =111 = IV

Hence Proved

15 I. Question

Prove the following identities :

cos* 0 -sin* 0 =cos20-sin20=2cos?6-1
Answer

Given:

cos*B-sin*B =cos2B-5in2B =2cos28 -1
I II 111

Taking I term

= cos* 0 - sin* @ > I term

= (cos2 9)2 - (sin2 9)2

= (cos? 8 - sin® 0)(cos? 6+ sin 0)

[+ (@®-b*)=(a+Db) (a-b)]

= (cos? 8 - sin? 0) (1) [ cos? 8 + sin? 0 = 1]
= (cos? 0 - sin? 0) ...(i) = II term

From Eq. (i)

= {cos? 0 - (1 - cos? 0)} [ cos? 0 +sin 0 = 1]



=2cos?20-1- Il term

Hence, I =11 =111

Hence Proved

15 J. Question

Prove the following identities :

2 cos?0-cos*O+sinto=1

Answer

Taking LHS = 2 cos? 8 - cos* 8 + sin* 0
=2 cos? 0 - (cos* 0 - sin 9)

=2 cos? 0 - [(cos? )% - (sin? 8)2]
Using identity, (a% - b%) = (a+ b) (a- b)
=2 cos? 0 - [(cos? 6 - sin? 8)(cos? 0+ sin® 0 )]
=2 cos? 0 - [(cos? 6 - sin? 8)(1)] [+ cos? 8 +sin? 0 = 1]
=2 cos2 8 - cos? 0 +sin? 0

= cos? 0 +sin? 0

=1 [+ cos® @ +sin% 0 = 1]

= RHS

Hence Proved

15 K. Question

Prove the following identities :

1- 2 cos? 0 + cos* 6 = sin*0

Answer

Taking LHS = 1 - 2 cos? @ + cos* 0

We know that,

cos?0+sin20=1

= 1- 2 cos? 8 + (cos? 0)2



=1-2cos? 0 + (1 - sin? 0)2
=1-2cos? 0 +1 +sin* 0 - 2sin%0
= 2 - 2(cos? 0 +sin0) +sin* 0
=2-2(1) +sin* 0

=sin* 0

=RHS

Hence Proved

15 L. Question

Prove the following identities :

1 - 2sin? 0 + sin* 0 = cos*0
Answer

Taking LHS = 1 - 2 sin? @ + sin* 0
We know that,

cos? @ +sin0=1

= 1- 2 sin% 0 + (sin? 0)2
=1-2sin 6 + (1 - cos? 0)2
=1-2sin% 0 +1 +cos* 0 - 2cos20
=2 - 2(cos? 0 + sin6) + cos* B
=2-2(1) +cos* 9

= cos* 0

=RHS

Hence Proved

16 A. Question

Prove that the following identities :

sec20 + cosec?0 = sec?0.cosec?0

Answer



Taking LHS = sec? 8 + cosec? 0
1 . 1 [ 5 1 ] q [ inG 1 ]
= * |lcos® = ——|and |sin® = —
cos?28 sinZ6 secBh cscB

in® B+ 2g .
— S8 708 Tl cosZ @ +sin? 0 =1]
cos28sin?@

1
cos20sin?6

1

]and [5111[-}= : ]

=sec? 0 x cosec? 0 - [1:05[-} =
cscB

sec®
=RHS

Hence Proved

16 B. Question

Prove that the following identities :

cos 6 .
: +s1m B =cosecH
s o
Answer
2
Taking LHS = <°° | sing
sin @

cos%h + sin®h
N sin®

1 :
= —— [+ cos? 0 +sin? 0 =1]
sin @

= cosec 0

=RHS

Hence Proved

16 C. Question

Prove that the following identities :
cotO + tan 8 = cosec 0.sec 0
Answer

Taking LHS = cot 6 + tan 0



c058+5111[-} ‘0 cosB q [t 5 sin @
=  coth = an anf =
sin6 cos© sin @ cosB
2 -4
— cosTBsin € 0520 +sin? 0 =1]
cosBsinB
1
"~ cosBsinb
1 . 1
= cosec O sec O - [cnsﬂ = —] and [51119 = —]
sec B cscl
=RHS

Hence Proved
17. Question

Prove that the following identities :

1-sin® (1-sin® J

1+sm6 cosO

Answer

Taking LHS = 2—52°
1+sinf

Multiplying and divide by the conjugate of 1 + sin 0, we get

1—sin® 1-—sing
= b
1+sin® 1-—sin@

(- sin §)2
" (1)2— (sinB)?2

[ (a-b) (a-b) =(a-b)?and (a+b) (a-b)=(a? - b?)]

(1—sinB)?
~ 1—sin28

_ (1-sin8)*®

cosZh

B (1 — sin Ell)2
~ \ cos®@

=RHS

[+ cos? B +sin? 6 = 1]

Hence Proved



18. Question

Prove that the following identities :

"

1—c058__[1—0058

2

1+cos6 sin o
Answer
. 1—cos8
Taking LHS =
1+cos8

Multiplying and divide by the conjugate of 1 + cos 6, we get

1—cosb 1—rcosB
~1+cosB " 1—cosB

(- cosf)?
"~ (1)2 - (cos9)2

[ (a-Db) (a-b)=(a-b)?and (a+b) (a-b)=(a%-b?)]
_ (1 —cos 8)?
~ 1—cos28

__{l—ccsﬂ]z

sin® 8

B (1 — COS IZ-]')2
~\ sin®

[+ cos? B +sin% 0 = 1]

=RHS
Hence Proved
19. Question

Prove that the following identities :

-

"

1—c058__[1—0058

1+cos6 sin o
Answer
. 1—cos8
Taking LHS =
1+cos8

Multiplying and divide by the conjugate of 1 + cos 6, we get



1—cosB 1—rcosB
~1+cosB " 1—cosP

(- cos0)?
" (1)2— (cosH)2

[ (a-b)(a-b) =(a-b)?and (a+b) (a-b)=(a? - b2)]

_ (1 —cos B)?
~ 1—cos2f

_ z
_ (1=cos6)” [+ cos? B +sin% 0 = 1]
sin® @

B (1 — COS l’:]')2
~\ sin®

=RHS
Hence Proved
20. Question

Prove that the following identities :

cos® 1-sinb

l1+sinb cosh
Answer

cos8

Taking LHS =

1+sin@
Multiplying and divide by the conjugate of 1 + sin 0, we get

cosB 1—sing
= b
1+sin® 1-—sin@

cos8 (1-sin@)

- (1)2—(sin@)2 [ (@+b)(a-b)= (aZ - bz)]

_cosB (1—sin8)
~ 1-—sin28

_ £os8-sin®) 1. 1652 9 +sin2 O = 1]

cosZ@

1—sin@
"~ cos8@

=RHS



Hence Proved

21. Question

Prove that the following identities :

(sin®0 - cos®0) = (sin0 - cos20)(1 - 2sin?6 .cos20)
Answer

Taking LHS

=sin® 6 - cos® 0

= (sin* 0)2 - (cos* 0)2

= (sin* 0 - cos* 0)(sin* B+ cos* )

[+ (@®-b*)=(a+Db) (a-b)]

= {(sin? 8)? - (cos? 8)?}{(sin® 8)% + (cos? 0)?}
= (sin? 0 + cos? 0) (sin? 0 - cos? 0) [(sin? O + cos? B) - 2 sin? O cos? 0]
[~ (@ + b?) = (a +b)? - 2ab]

= (1)[ sin? 8 -cos? B][(1) - 2 sin? 6 cos? 0]

= (sin 0 - cos? 0)(1 - 2 sin® 6 cos? )

=RHS

Hence Proved

22. Question

Prove that the following identities :

2(sin® 8 - cos® 0) - 3(sin* 0 + cos* 0 ) + (sin? 6 + cos? 0)
Answer

Taking LHS
= 2(sin® 0 - cos® 0) - 3(sin* 6+ cos* 0 ) + (sin? O + cos? 0)
= 2[(sin? 0)3 - (cos? 0)3 ] - 3[(sin? 8)% + (cos? 8)% ]+1 [ cos? B + sinZ 0 = 1]

Now, we use these identities, (a3 - b3)= (a + b)3 - 3ab(a+b) and (a? + b%) = (a
+b)? - 2ab]



= 2[(sin® 0 + cos? 0)3 - 3sin26 cos20 (sin? B+ cos? )] -3[(sin? O + cos? 0) - 2
sin? 0 cos? 0]+ 1

=2[(1) - 3sin0 cos26 (1)] - 3[(1) - 2 sin® 6 cos? 6] + 1 [~ cos? B + sin? O = 1]
=2(1 - 3 sin® O cos? 0 )- 3 + 6sin® O cos? O+ 1
= 2- 6sin%0 cos20 - 2 + 6sin® O cos? O
=0
=RHS
Hence Proved
23. Question
Prove the following identities
COsA sin A

+ =sinA +cosA
I-tanA 1-cotA

Answer
) A inA
Taking LHS = — =2
1-tanA 1—cotA
CosA sinA 0 sin @ q 0 cosB
= . sinA+ cosA | tan b = s and cotB = Y
CosA sinA
cos A N sin&A
~ cosA —sinA  sinA — cosA
Cos A sinA
cosZA sin‘A

_|_
c0SA—sinA sinA —cosA

cosZA — sin?A

cosA — sinA
Using the identity, (a® - b%)= (a + b) (a - b)

(cosA —sinA)(cosA + sinA)
B (cosA —sinA)

=sin A +cos A

=RHS

Hence Proved



24. Question

Prove the following identities
sin 6 . l1+cos® 2

1+ cos@ sin 6 sin 6

Answer

sin 8 1+cos8

Taking LHS =

1+cos8 sin@

_ sin?8 + (1 + cos 8)”
~ (1 +cos8)(sin®)

B sin0 + 1 + cos?0 + 2 cosO
B (1+ cosB)(sinB)

- 2+2cos8
" (1+cos8)(sin8)

[+ cos? B +sin% 0 = 1]

_ 2(1+cosB)
" (1 + cos8)(sind)

=RHS
Hence Proved
25. Question

Prove the following identities

1 1

— + —— =2sec™ B
l+smB 1-smb
Answer
Taking LHS = — -

1+sinf 1—sin@

B 1 —sinB +1+ sinB
" (1+sinB) (1 —sinB)

Using the identity, (@2-b%=(a+b)(a-b)

_ 2
" (1)2— (sinB)?2




2
- 1 —sin2@

2 :
= [~ cos? B +sin? 6 = 1]
cos

=2sec? 0
=RHS

Hence Proved
26. Question

Prove the following identities

1+sm8 cosO

+ —— = 2sech
cosB 1+sm6
Answer
Taking LHS — 1+sin8 CO?E
cos8 1+sin8

_ (1+5sin8)? +cos?®
~ (1+5in8)(cos8)

1+ sin®0 + 2sin B + cos?H
B (cosB)(1+ sin#)

- 2+2sin @
" (cosB8){1+sin8)

[+ cos? B +sin% 0 = 1]

_ 2(1+sin6)
" (cos8) (1 +sin#)

2
"~ cosB

=2sec©
=RHS

Hence Proved
27. Question

Prove the following identities

cost cost 2

+ —
1-smB 1+sinB cosH



Answer

cos0 cos8

Taking LHS =

1—sinf 1+sin8

_cos6(1+sin6) + cos6(1—sind)
B (1—sinB) (1 + sin®)

_ cos 8 + cosBsinB + cosO — cosO sinb
B (1—sin®)(1+ sinB)

2cosB
(1—sinB) (1 +sinB)

Using the identity, (a2 - b%)=(a+b) (a-b)

B 2cosB
"~ (1)2— (sinB)?2

2 cosB
~ 1 —sin2@

— 2cos8 [+ cos? 0 +sin 0 = 1]

cosZ@

Hence Proved
28. Question

Prove the following identities

1 1 2
l—cose_l—cnse sin’ @

Answer

1 1
1+cos8 1—cos8

Taking LHS =

B 1—cosB+1+cosB
" (1+cosB)(1— cosB)

Using the identity, (a2 - b%)=(a+b) (a-b)

B 2
" (1)2— (cosB)?




2
"~ 1—cos28

= [+ cos? @ +sin? 0 =1]
sin® @

=RHS
Hence Proved
29. Question

Prove the following identities

1 ~ 1 _Etaue
l1-smB 1+smmB  cosH

Answer

Taking LHS = —— — —~
1-sin@ 1+sin@

B 1+ sinB—1+sinB
" (1+sin8)(1—sinB)

Using the identity, (a2 - b%)=(a+b) (a- b)

B 2 sinB
"~ (1)2— (sinB)?2

2s5in@
~ 1 —sin2@
=2 Sjr';a [+ cos? B +sin? 0 = 1]
cos<8
2tan© tan B sin B]
= tanf =
cosB cosB
=RHS

Hence Proved

30. Question

Prove the following identities
cot20 - cos20 = cot?0 . cos20
Answer

Taking LHS = cot? 6 - cos? 0



cos?B cos @

~ sin2@

— cos?0 [ coth = —
sin@

cos?0 — sin®Bcos’O

sinZ0

cos?8(1—-sin®8

— cos78—sin"h) [+ cos? 8 +sin? 0 = 1]

sin? @
cosZBcos?0
- sinZ@
8
= cot? 0 cos? 0 [ coth = =5 ]
sin@

=RHS

Hence Proved

31. Question

Prove the following identities

tan? @ - sin? @ - tan? @. sin? @=0
Answer

Taking LHS = tan? P - sin? P - tan® ® sin? @

sin® @ ,  sin’g@
0s2@

, . 2

= — sin?@ — sin
cos2@ ?e ¢

sin @ — sin@cos?@ — sin*@

cos?@

sin@(1 — cos?@ — sin® @)

cos?@

_ sin®p{1—(cos®p+sin’¢)) [+ cos? @ +sin® ¢ = 1]

cosZp

sin“@{1— 1}
cos?@

=0
=RHS
Hence Proved

32. Question



Prove the following identities

tan? @+ cot? Q+2= seczcl). coseczcl)
Answer

Taking LHS = tan? ¢ + cot? ¢ + 2

s 2 2
sin coS
= L S
cos?@ sin*@

sin® @+cos*@+2sin®peos®q
- cos®@sinep [ (a ' b)z ) (az ' bz * Zab)]

inZ ot 2 o2 .
_ (sin”gtcos”g) [* cos? @ + sin® @ = 1]

cost@sing

cosZ@sin?@

1 . 1
= sec? ¢ cosec? ¢ [ cos® = —— and sin® = —]
sec B csch

=RHS
Hence Proved
33. Question

Prove the following identities

cosech +coth -1 B 1+cosB

cotB—cosecO+1  sin®

Answer

cosec B+cotB-—1

Taking LHS =

cotB-cosec B+1

_ (cotB+cosec 8)—(cosec®8—cot?@) [ cot? 0 — cosec? @ = 1]
cot8-cosec 8+1

_ (cotB + cosec ) — {(cosec 6 + cotB)(cosect — cotB)}
B cot® —cosec® + 1

_ (cot® + cosec 8)(1 — cosec B + cot8)
B cot® —cosecB+ 1

=cot 0 + cosec O

cosB

1 cosB 1
+— [ coth = and sinf = —]
sin B

~ sin® sin csc O



1+ cosB
- sin®

=RHS
Hence Proved
34. Question

Prove the following identities

tan 6 coto

+ =]1+tan B +cotHh
l-cotB6 1-tan6

Answer

) tan® t8
Taking LHS = = =

1—coth 1—tanB
sinB cos B .

___cosB sin B - cot = cos® d 6 — sin 0
= 5 g |© cote =~ and tan 8 =

1— cos 1— s sin B cosB

sin B cosb

sin@ cos 8
=5]]'.I.E—CCISE + CUSE—S]HE

sin@ cos 8

sin@ sinf cosb cosB

" — + — * ,
cos8® sinB—cosB® sin® cosB—sinB

sin® @ cos?h

cos B(sinB — cosB) - sinB(cosB — sinB)

sin”f N cos?6
cos B(sinB — cosB) sinbB{—(sinB — cosB)}

sin®@ cos®h

cos B(sinB — cos B) " sin B(sin® — cosB)

B sin®6 — cos®0
~ (cosBsin®) (sin® — cosA)

__ (sin 8—cos8)(sin®B+cos”B+5inf cos@)

e (23 _h3N= (1 — 2 .2
(cosBsinB)(sin 8—cos8) [ (a b) (a b)(a +b +ab)]

1+ sinBcos@
"~ cos@sin®

1 sinB cosB

= +
cosBsin® cos0sinb



=tanBcotO+1
=RHS

Hence Proved
35. Question

Prove the following identities

1—-cosb .
——— =(cotB —cosecH)”
1+cos6
Answer
Taking LHS — ~=°%°

1+cos8

Multiplying and divide by the conjugate of 1 + cos 0, we get

1—cosB 1—rcosB
~1+cosB " 1—cosP

(- cos0)?
" (1)2— (cosH)2

[ (a-b) (a-b) =(a-b)?and (a+b) (a-b)=(a? - b?)]

(1—cos8)?
11— cos28
_ (1—cos8)?

[+ cos? B +sin% 0 = 1]
sin®@

B (1 — COS l’:]')2
~\ sin®

_( 1 cos[-})z
~ \sin® sinB

= (cosec 0 - cot 0)?

= { - (cot 0 - cosec 8)}2
= (cot 8 - cosec 0)?
=RHS

Hence Proved

36. Question



Prove the following identities

!l—cose _l+cosH
l1-cosH sin o

Answer

Taking LHS — |1¥cos®

1-cos8

1-cos8 1+cos8

B (1+ cosB)2
~ (1)2— (cos8)2

_ J1+ccsﬂ v 1+cos® [multiplying and divide by conjugate of 1- cos0]

(1+ cosB)2
(1 —cos28)

_ ':1“3“:9]2 [+ cos? B +sin? 0 = 1]
sin=8

_1+cos@

sin B
=RHS
Hence Proved
37. Question

Prove the following identities

1+cos6 _ sin®
l-cosB 1-—cos6

Answer

Taking LHS — |1¥cos®

1-cos8

_ J1+ccsﬂ v 1+cos® [multiplying and divide by conjugate of 1- cos6]
1-cos8 1+cos8

B (1+ cosB)2
~ [(1)2— (cos8)2




(1+ cosB)?2
(1—cos28)

_ (1“3“:9]2. [+ cos? @ +sin? 0 = 1]
sin* @

1+ cosb
~ sin®

Multiply and divide by conjugate of 1+ cos, we get

1+ cos® 1-—cosB
= X
sin B 1 —cosb

1 —cos?6
sin® x (1 — cosB)

sin”@
sin® x (1 — cosB)

sin B
"~ 1—cosH

=RHS
Hence Proved
38. Question

Prove the following identities

1—sm6
———— =secH-tanb
l1+smB

Answer

Taking LHS — |1=sin®

1+sin8

1+sin@ 1—sinf

B (1—5inB)2
~ [(1)2— (sinB)2

- J L=sin® 17508 ultiplying and divide by conjugate of 1+sin6]




(1 —sinB)2
(1— sin206)

(1—sin®)? [ cos2 0 +sin2 @ = 1]

cosZ@
_1-5in#
cos8
1 sin B

" cosB cos®

sin 8 1
=secO-tan® [ tanB = —— and cos@ = —]
cos@ sec

=RHS
Hence Proved
39. Question

Prove the following identities

’l—sinEl _ cosb
l+smmB 1+sinB

Answer

Taking LHS = |1=5in®

1+sin@

_ Jl‘sjna % 22528 Imultiplying and divide by of 1+ sin 6]

1+sin@ 1+sin@

(1)2 — (sinB)2
(1+ sinB)2

1 —sinZ0
(1 + sin@)2

= f% [+ cos? B +sin 6 =1]
1+sin

cosB
~ 1+sinb

=RHS



Hence Proved
40. Question

Prove the following identities

\/1—51'118 Jl—sini—] A
— + : = 2secH
l-smB 1+smB

Answer

Taking LHS = Jlﬂinﬂ 4 Jl—sine

1—sin@ 1+sin@

[multiplying and divide by conjugate of 1- sin in 15 term and 1+sin6 in 29
term]

1+sinB 1+ 51118+ 1—sin® 1-—sinb
= e e
1—sin6 1+ sinb 1+sin6 1-—sinb

B (1+ 5in0)2 (1—sinB)2
~ [(1)2— (s5inB)2 - (1)2 — (sin®)?2
B (1+sinB)2 (1—sinB)2

~ (1 - sin20) * (1— sin2@)

_ J(lﬂinﬂﬁlz n J(l—sinef‘z [+ cos? @ +sin? 0 =1]

cosZ@ cosZh

_1+5in# 1—sin 8

cos@ cos8

1+sin6+1—sinb
N cosO

Hence Proved

41. Question

If secO + tanB=m and sec 6 - tan® = n, then prove that .{inn =1



Answer

Given : sec§ +tanf =m and sec §-tanf =n
To Prove : Vmn = 1

Taking LHS = vVmn

Putting the value of m and n, we get

= /(sec® + tanB)( sec 8 — tanB)

Using the identity, (a + b) (a - b) = (a2 - b?)

= /sec26 — tan20

=V(1) [* 1+ tan? B = sec? 0]

=+1

=RHS

Hence Proved

42. Question

If cosB + sinB = 1, then prove that cos0 - sin 6 = + 1.
Answer

Given: cos G +sing=1

On squaring both the sides, we get

(cos B +sin 0)% =(1)?

= cos2 0 +sin® 0 + 2sind cos B = 1

= co0s? 0 +sin® 0 = cos? 0 + sin? O - 2sin6 cos O
[+ cos? B +sin% 0 = 1]

= cos2 0 + sin® 0 = (cosO - sind)?

[+ (a-b)? = (a? + b? - 2ab)]

= 1 =(cos 0 - sin 0)?

= (cos 0 -sin0) =1

Hence Proved



43. Question

If sin6 + sin20 = 1, then prove that cos?6 +1 cos*0 =1

Answer

Given:sin 0 +sin?0=1
=sinB=1-sin%0

Taking LHS = cos? 6+ cos4E|

= cos? 8 + (cos? 0)?

= (1- sin® 0) + (1- sin2 0)% ...(i)
Putting sin 8 = 1 - sin? 0 in Eq. (i), we get
= sin O + (sin 8)2

= sin 0 + sin? O

=1 [Given: sin 6 + sin% 0 = 1]
=RHS

Hence Proved

44. Question

-

If tan® + secH = x, show that sinf = X1 —1
x-+1
Answer
|
To show : 5in@ =
xZ+1

Taking RHS — ¥ 1

xZ+1

Given tan 8 +sec 8 =x

_ (tan® + sec gZ—-1
" (tanB +secB)2+ 1

tan®0 + sec?8+ 2tanBsech — 1
"~ tan20+ sec20+2tanBsecH + 1

_ tan®0+tan®8+2tan @ sech [ 1+ tan2 0 = sec2 0]
sec?B—1+sec®B+2tan B sec B+1




2tan’0+ 2tan B sech
~ 2secZP+ 2tanBsech

sin?@ . sin B y 1 - .
_ cos?8 " cosB ~ cosB .. _sm _
=3 ) 1 [ tanf = P and cosB = Soc Et]

cos2B cosH X cosB

sin’0 + sinB
1 +sinB

sinB(sinB + 1)
1+sin8

=sin O

=LHS

Hence Proved

45. Question

If sin® + cosB = p and secH + cosec® = g, then show q(p2-1) =2p
Answer

Given: sin 8 + cos 0 = p and sec 6 + cosec 8 =q

To show q(p? - 1) = 2p

Taking LHS = q(p? - 1)

Putting the value of sin 0 + cos 8 = p and sec 0 + cosec 0 = q, we get
=(sec 0 + cosec 0){(sin 6 + cos 0 )% - 1)

=(sec 8 + cosec 0){(sin? B + cosZ B + 2sin 8 cosB) - 1)}

[+ (a +Db)? = (a® + b2 + 2ab)]

=(sec 0 + cosec 0)(1+2sin 6 cos 6 - 1)

=(sec 0 + cosec 0)(2sin BcosH)

1 1 1 1
= (EDS 5 + sin E}) X (2sinB cosB) [ cosB = secO and sinB = m]

sin® + cosB

=———— x2sinBcosH
cosBsinB

= 2(sin 6 +cos 0)



=2p [ givensin 8 + cos 6 = p]
=RHS
Hence Proved

46. Question

If x cosB =a and y = a tan6, then prove that x%-y2=a?

Answer

Given: x cos® =a and y = a tanf

a
cosB

= X= andy =atanf

To Prove: ){2—y2=a2

Taking LHS = x%-y?

Putting the values of x and y, we get

= ( a )2 — (atan9)?

cosb
2
a
= — a%tan’@
cos20
a’ , sin*@ o sin B]
= —a tan @ =
cos20 cos20 cos@

a% — a%sin’6

cos20

a%(1—sin®0)
cos26

a®cos®H

= [+ cos? B +sin% 0 = 1]
cos?@

=a2

= RHS
Hence Proved

47. Question

Ifx=r cos asin B,y =rsin « sin f and z = r cos a then prove that x2 + y? + z2

= I'Z.



Answer
Taking LHS = x2 + y? + 72
Putting the values of x, y and z , we get

=(r cos a sin B)2 + (r sin a sin B)? + (r cos a)?

= r2 cos2a sin?p + r? sina sin?B + r? cos?a
Taking common r? sin? a, we get

= r2 sina (cos?p + sin? B) + récos? «

= r2 sina + % cos? a [ cos? B + sin? B = 1]

=r2 (sin® a + cos? a)

2 +sin?a=1]

=r? [+ cos
=RHS
Hence Proved

48. Question

If secB - tan® = x, then prove that

A
(DcosB = "Xw_
1+x°
L 1-x7
(i) sin 6 = XW_
1+x~

Answer

(i) Given sec 6 — tan 6 = x

2x
1+x2

Taking RHS =

Putting the value of x, we get

_ 2(secB—tan®)
"~ 1+ (sech —tan9)?

2(secB — tanB)
1+ sec2B + tan?0 — 2secO tanb

_ 2(secB-tanB) [+ 1+ tan? O = sec? 0]

sec?B+seciB—2secBtanf




_ 2(sectb—tan8)
~ 2secB(sech — tan8)

1
"~ sechH

=cose[-.- cosh = ]
sec B

=RHS

Hence Proved

(ii) Given sec O - tan 0 = x

Taking RHS = i

1+x=

Putting the value of x, we get

_ 1—(sec8 —tan®)’
" 1+ (secH—tanB)?2

1 — sec®d —tan?0 + 2sech tanh
1+ sec20 + tan?08 — 2secH tanb

—tan®B—tan®8+2 secBtan §) [ 1+ tan 0 = sec2 0]
seclB+seciB—-2secBtanB

_ 2tan6 (secH —tanB)
~ 2secB(sech — tanB)

sin@

= % cos 0
cos B

. gsin@
=sin O [ tan @ = ]
cos@

=RHS
Hence Proved

49. Question

Ifa cos 0 + b sind = ¢, then prove that a sin® - b cos 0 = + \/a 2 p?

Answer

Let



(acos 0 + b sin 8)2 + (asin 6 - b cos 8)? = a2cos28 + b2 sin0 + 2ab cos O sin O
+ asin20

+ b2 0520 - 2ab cos 6 sin 0

= c2 + (asin 8 - b cos 0)% = a2 (cos? 8 + sin? 8) + b2 (cos? B + sin? 0)
= c2 + (asin 8 - b cos 0)2 = a2 + b2

= (asin 8 - b cos 0)2 = a2 + b? - c2

= (asin 0 - b cos 8) = +V/ (a% + b? - ¢?)

50. Question

If 1+sin?@ = 3 sind . cosH, then prove that tan 8 = 1 or 1/2.

Answer

Given: 1+sin0 =3 sin 6 cos 0

Divide by cos? 6 to both the sides, we get

1 . sin’®  3sinBcosH
—1 —
cos?6 cosZ0 c0520

= sec? 0 +tan® 0 =3tan 0

= 1+ tan® 6+ tan? 6 = 3tan 0

= 2tan® 6 -3tan 6 +1=0

Let tanB =x

= 2x? - 3x+1=0

= 2x? - 2x-x+1=0
=>2x(x-1)-1x-1)=0

= 2x-1)(x-1)=0

Putting each of the factor = 0, we get
=>x=1 oré

And above, we let tan 6 = x

1
= tanfb = lor-
2



Hence Proved

51. Question

Ifacos B - bsind =xand a sinf + b cos =y that a% + b? = x2 + y2,
Answer

Taking RHS =x2 + y2

Putting the values of x and y, we get

(a cos 8 - b sin 0)2 + (asin 8 + b cos )2

= a%c0s%0 + b sin%6 - 2ab cos 0 sin B + a%sin%B + b% cos0 + 2ab cos O sin O
= a2 (cos? 0 + sin? 0) + b? (cos? 6 + sin? B)

=a%+b% [+ cos? @ +sin® 0 =1]

=RHS

Hence Proved

52. Question

Ifx=asec®+btanBaandy =atan8 +b sec 6, then prove that x% - y2 = a2

b2,

Answer

Taking LHS =x2 - y2

Putting the values of x and y, we get

(asec 0 + b tan 8)% - (atan 6 + b sec )2

= a% sec2@ + b2 tan26 + 2ab sec 6 tan 0 - a®tan?0 - b? sec?0 - 2ab sec 0 tan 0
= a2 (sec?@ - tan20) - b2 (sec?0 - tan20)

= a2 - b% [ 1+ tan? 0 = sec? 0]

=RHS

Hence Proved

53. Question

a-—b~

2ab

If (a - b?) sin @ + 2ab cosb = a% + b, then prove that tan @ =



Answer

Taking (a2 - b%) sin 6 + 2ab cos 0 = a2 + b?

a
2 tan— 1—tan®=

We know that sin = —=3 and cos6 =
1+ taan 1+ tanZE

Then, substituting the above values in the given equation, we get

Etang 1— tanzg
=a’—b*—= _+23b ————= = 3?2 +b?
1+ tanzi 1+ tanzi

o 8
Now, substituting,t = tan; , we hwve

2t 1— t?
+ 2ab =a%+b?

2 2
a<—bhb =
1+ t2 1+ t2

= (a2 - b2)2t - 2ab(1 - t¥) = (a2 + b2)(1+t2)
Simplify, we get

(a? + 2ab + bA)t? - 2(a? - b2)t + (a% -2ab +b?)=0

= (a+b)? t2 - 2(a%-bHt+(a-b)2 =0

= (a+b)2 t? -2 (a - b)(a+b)t + (a- b)2 =0

= [(a+b)t - (a-b)]2 =0 [+ (a - b)? = (a% + b? - 2ab)]
= [(a+b)t - (a-b)] =0

= (a+b)t = (a - b)

. a—b
—1 =
a+b
. B_a—b
= anz_a—l—b

8

We know that, % = tan 6, where t = tan;
a—>b

s (a + b)

1-(353)

= tan@ = 5

= F]



2(a+b)(a—Db)

= tanf = @+b)2—(a_Db)2
32 . b?
= tanf = 2ab

Hence Proved



