Trigonometry

Exercise 11.1

Q. 1. Inright angle triangle ABC, 8 cm, 15 cm and 17 cm are the lengths of AB, BC
and CA respectively. Then, find out sin A, cos A and tan A.

Answer : We have

A

17 cm
8 cm

15 cm

Given: ZABC =90°, AB=8cm,BC=15cmand CA=17cm
We know sin A is given by,

perpendicular

sind =
hypotenuse

sind = —
= AC
[-, perpendicular is the side opposite to the angle A & hypotenuse is the side opposite
to the right angle of that triangle]

. 1
sind = —

= 17 ...(i)
Also, cos A is given by

base

cosd = ——
hypotenuse



AE
tosd = —
= AC

8
5 €084 = 3 i)

Now, tan A can be found out by two ways:

Method 1: tan A is given by,

erpendicular
tand = perp
base
tand = B¢
= AR
tand = 1
= 8

Method 2: tan A can also be written as,

sind

tand =
cosd

15/17
tand = —— ; i i
R 8/17 [from equations (i) & (ii)]

tand =
=

@ |G

. 1 2
Thus, sind = 1—: cosA = — and tan4 =

|G

Q. 3.In aright angle triangle ABC with right angle at B, in which a = 24 units, b =
25 units and £BAC = 0. Then, find cos® and tan®.

Answer : We have



25

24

In AABC, £ABC =90° and «BAC = 6.

Using this information, we can say

AC = hypotenuse of the triangle

BC = perpendicular (side opposite to the angle 8 or LBAC)
Using Pythagoras theorem,

(hypotenuse)? = (perpendicular)? + (base)?

= (25)? = (24)? + (base)?

= (AB)? = 625 — 576

= (AB)? = 49

= AB = V49 = 7 units

So, we have AB = 7 units, BC = 24 units and AC = 25 units.

base AB
cosf = ——M— = =
Thus, hypotenuse AC
7
cosf = —
= 25
perpendicular BC
tang = —— = —
And base AB

24
tanfd = —
= 7



Thus, cosf = E—T_aﬂd tanf = 2—:

Q.4
12 . )

If cos A =-=. then find sin A and tan A
13

Answer : Given that,

12

cosd = —
13

But ,

base
C0SA = —
hypotenuse

base 12

= hypotenuse 13

= base = 12 and hypotenuse = 13

So, using Pythagoras theorem, we can say
(hypotenuse)? = (perpendicular)? + (base)?
= (perpendicular)? = (hypotenuse)? — (base)?
= (perpendicular)? = (13)? — (12)?

= (perpendicular)? = 169 — 144 = 25

= perpendicular = V25 =5

Using perpendicular = 5, base = 12 and hypotenuse = 13, we can find out sin A and tan
A.

Sin A is given by

perpendicular

sind =
hypotenuse



P

sind =

[=
LE8]

=
And, tan A is given by

perpendicular

tand =
base

tand =
=

5o

Thus,sind = l—Zaﬂd tan4d =

5 o

Q. 5. If 3tanA =4, then find sin A and cos A.

Answer : Given that, 3tan A=4

4
tan4d = -
= 3

But

perpendicular
tand = ——

base

perpendicular 4

=  base 3

= perpendicular = 4 and base =3

So, using Pythagoras theorem, we can say

(hypotenuse)? = (perpendicular)? + (base)?

= (hypotenuse)? = (4)? + (3)?

= (hypotenuse)? = 16 + 9 = 25

= hypotenuse = V25 =5

Using perpendicular = 4, base = 3 and hypotenuse = 5, we can find out sin A and cos A.

Sin A is given by



perpendicular

sind =
hypotenuse

| =

sind =
=

And, cos A is given by

base

c0sA = ——
hypotenuse

]

o

LA

.
Il
o owa

Thus, sind = -andtand =

ul | e
I.'.Jl_lr.u

Q. 6. If A and £X are acute angles such that cos A = cos X then show that ZA
=4X.

Answer : We have

A

In this AAOX,
cos A =cos X

and cos A is given by,

AD base
cosd = — |V, cos8 =
AX

o hypotenuse



_ . 0OX
Similarly, cosX = —
AX

AO 0X
AX  AX

= AO = OX [clearly, since denominator from either sides cancel each other]

Now, if sides AO and OX of AAOX are equal.

Then, £A = X [+, In a triangle, angles opposite to the equal sides are also equal]
Hence, £A = zX

Q.7A.

-
K

Given cot 6 = — . then evaluate

8

(1+sin 6)(1—sin 6)
" (1+cos 8)(1—cos 8)

Answer : We have been given that,

-

cotezi.
8

And we have to solve for

1+ sin8)1—sinf)
(1+cos8)(1—cosf),

We know the formula: (x + y)(x —y) = x2 — y?
Using this,

(1 + sin6)(1—sin@) 1 —sin6
(1 + cosd)(1—cosf) 1—cos?6

Also, we know the relationship between cos 6 and sin 8 which is given by



cos?0 +sin?26=1

= c0s?0=1-sin?0

So,

(1+sinf)(1-sind)  cos°@
= (1 +cosB)(1-cosf)  1-cos8
As we know,
cot 6 = B

P

So, B = 7 and P = 8By Pythagoras theorem,H? = P2 + B2
H2 = 82 + 72

= 64 + 49=113H = V113As we know,

sin A = P and cosf =

H H
So,
sin 6 = «/fT?v and cost = 1?13
Now,




64

Q.7B.

~
J

Given cot B = — . then evaluate

Lis
5 (1+sin 6)
cos 6

Answer :

Given that,
7
cosfd = -
8

To solve:

1+ sind)

cos @
We need to find sin 6.
We know the relationship,
cos? 0 +sin2 0 =1

= sin 8 = V(1 — cos? 6)

= singd = |1— G)z



. 49 Gd—49 15
=singd = [1-— = || = ||—
64 64 64

= 35infd =

-
“’|Eﬂ

V15

Now (1+sinf)
' cosf o

w3

_, (L+sing) 8+ V15

cosd 7

Q. 8 A.In aright angle triangle ABC, right angle is at B, if tan A = 'VE then find
the value of

A.sin AcosC+cos AsinC
Answer : We have

A

Given that, tan A = V3/1
And tan A is given by,

erpendicular
tand = perp

base

perpendicular V3
1

= bhase



= perpendicular = V3x and base = x

Then, we can use Pythagoras theorem in AABC,
(hypotenuse)? = (perpendicular)? + (base)?

= (hypotenuse)? = (V3x)? + (x)2

= (hypotenuse)? = 3x? + x? = 4x2

= hypotenuse = V(4x2) = 2x

We have, AB = V3x, BC = x and AC = 2x.

Using these values,

. perpendicular
sind =
hypotenuse
. BC
sind = —
= AC
. X
sind = —
2x
. 1
sind = - .
= 2...(i)
Similarly,
. AEB
sinf = —
AcC
. 3x
sinC = ==
= 2x
. 3
sinC = =
= z ...(ii)
Also,
base
cosd = ——
hypotenuse
AEB
cosd = —



tosd = —
= 2x
/3
cosd =X
= 2. .(iii)
Similarly,
BC
cosC = —
AC
X
cosC = —
= 2x
1
cosC =-
= 2 ...(iv)

We have to solve: sin A cos C + cos A sin C.
Substituting equations (i), (i), (iii) & (iv) in above,

5]ﬂACDSC+CG5A5mC=$>< ; + ";x“’;
=>sinAcosC+cosAsinC=1/4+3/4
=>SiNAcosC+cosAsinC=4/4=1

Thus, sin AcosC+cosAsinC=1

Q. 8 B. In aright angle triangle ABC, right angle is at B, if tan A = \E then find
the value of

B.cos AcosC-sinAsinC
Answer : To find: cos A cos C —sin Asin C.

From previous part of the question, we have

sind =

B3| =

sinC =

-
0|



cosd =

cosC =

fa | = |-=-‘
B el

Using these values, we get

=
h'1'|r.uu'l

. . - 3
cos A cos C SmAsmL:“’? *

[N
I
b |
o4

= cos Acos C—sinAsinC=+3/4-3/4=0
Thus, cos Acos C-sin Asin C=0.
Exercise 11.2
Q. 1 A. Evaluate the following.
A. sin 45° + cos 45°
Answer : By trigonometric identities, we can say
sin 45° = 12
and cos 45° = 1/\2
Adding them, we get
sin 45° + cos 45° = 12 + 112
= sin 45° + cos 45° = 2/N2 =2
Thus, sin 45° + cos 45° = 2.
Q. 1 B. Evaluate the following.

cos 45°

sec 30" + cosec 60°

B.

Answer :



To Find: cosdh’
o Find sec30° + cosec6(’

Trigonometric identities:

cos 45° = 1/2

sec 30° = 1/cos 30° = 2/\3 [, cos 30° = V3/2]
cosec 60° = 1/sin 60° = 2/V/3 [, sin 60° = V3/2]

Putting the values we get,

1
cos45° _ V2
sec30° + cosec60° 2 | 2
=t
V3 V3
1
cos45® . E
sec 30° + cosec 60° %

cos45® i V3
sec 20° + cosec 60° 44/2

cos45® i V3
sec 30° + cosec 60° 442,

Q. 1 C. Evaluate the following.

sin 30° +tan 45° — cosec 60°
cot 45° +cos 60° —sec 30°

C.

Answer :

By trigonometric identities,
cot45°=1/tan45°=1/1=1

sec 30° = 1/cos 30° = 2/\'3 [+, cos 30° = V3/2]
cosec 60° = 1/sin 60° = 2/\/3 [+, sin 60° = V/3/2]

sin 30° =1/2



tan45° =1

cos 60°=1/2

gin 207 + tan45°—cosec 60°

Putting all these values in cot45”+ cos60°—sec30” | we get

+

sin30° + tan 45° — cosec 60°
cot45° + cos60° — sec30°

= | ] =

_|_

B = =
Sl Gl

Since, numerator is equal to denominator in the above calculation, we can say

sin30° + tan 45° — coser 60°
cot45° + cos60° — sec30°

Q. 1 D. Evaluate the following.

D. 2tan? 45° + cos? 30° - sin? 60°

Answer :. By trigopnometric identities,

sin 60° = V3/2

tan 45° =1

cos 30° = V3/2

Putting these values in 2 tan? 45° + cos? 30° - sin? 60°, we get
2 tan? 45° + cos? 30° - sin? 60° = 2(1)2 + (V3/2)2 — (V3/2)2
= 2 tan? 45° + cos? 30° - sin? 60° = 2

Thus, 2 tan? 45° + cos? 30° - sin? 60° = 2.

Q. 1 E. Evaluate the following.

sin” 60° — tan” 60°

sin>30° + cos? 30°

E.

Answer : We have to solve:



sec?60° — tan’60°
sin®30° + cos230°

Recall the trigonometric identities,
sin? 0 + cos? 6 =1

& sec’?a—tan?a =1

Put 8 = 30° and a = 60°, we get
sin? 30° + cos? 30° =1

& sec? 60° - tan? 60° = 1

So,

sec?60° — tan®60° 1

sin230° + cos230° I

Thus,

sect 60°—tan®60°

5inZ?30° + cos230°

=1

Q. 2 A. Choose the right option and justify your choice -

2 tan 30°
1+ tan-~ 45°
A. sin 60°
B. cos 60°
C. tan 30°
D. sin 30°

A)

Answer : we know,
tan 30° = 1/V/3
tan45° =1

Then, putting these values in the question, we get



2tan 30° V3
1 + tan245° 1 + 12
1
— 2tan30° _ Z¥F 1
1 +tan245® 2 43

And we know, tan 30° = 1/+/3
But, sin 60° = V/3/2
cos 60° =1/2
& sin 30° =1/2
Thus, option (C) is correct.
Q. 2 B. Choose the right option and justify your choice —
1—tan” 45°
1+ tan” 45°
A. tan 90°
B.1
C. sin 45°
D.0O

B)

Answer : We know that,
tan45°=1
So, using this value of tangent, we can write

1 — tan®45° 1—1

- =0
1 + tan?45s® 1+1

The answer has come out to be O.

Thus, option (D) is correct.



Q. 2 C. Choose the right option and justify your choice -

2 tan 30°
1—tan” 30°
A. cos 60°
B. sin 60°
C. tan 60°
D. sin 30°

C)

Answer :
We know that,
tan 30° = 1/43

So, using this value of tangent, we can write

2 x 1
o
2tan30° V3
1 — tan230° . (1 )2
v3
) 2
2Ztan 30° _ N
1—-tan?30® 1-=
3 2
2tan 30° _ 3
1—tan230° 21
b=
z
Ztan30° i E
1—tan?30° =
=3
Ztan30° _ 3
1—tan230° 43
Ztan30°

1-tan230°



And we know, tan 60° = V3
But, cos 60° = 1/2

sin 60° = V3/2

& sin 30° =1/2

Thus, option (C) is correct.

Q. 3. Evaluate sin 60° cos 30° + sin 30°cos 60°. What is the value of sin(60° + 30°).
What can you conclude?

Answer : Let us first solve sin 60° cos 30° + sin 30° cos 60°.
We know,

sin 60° = V3/2

cos 30° = V3/2

sin 30° =1/2

& cos 60° =1/2

- Te=yat 20 Y ~ ¢ 3 3 1 1
S0, sin 6B0° cos 30° + sin 30° cos 60° :“’? X “’? + > X3

. e - . - - 3 1 3a+1 4
= sin 60° cos 30° + sin 30° cos 60”:1 + 1T . T3

= sin 60° cos 30° + sin 30° cos 60° =1 ...(i)

Now, for sin (60° + 30°):

sin (60° + 30°) = sin 90°

= sin (60° + 30°) = 1 [+, sin 90° = 1] ...(ii)

By equations (i) & (ii), we can conclude that

sin (60° + 30°) = sin 60° cos 30° + sin 30° cos 60°

And infact in general, let 60° = x and 30° = y. Then,



sin (x +y) =sin X cos y + sin y cos X

Q. 4.Is it right to say cos(60° + 30°) = cos 60° cos 30° - sin 60° sin 30°.
Answer : Let us solve Left-Hand-Side:

cos (60° + 30°) = cos 90°

= cos (60° + 30°) =0 [+, cos 90° = 0]

Now, solve for Right-Hand-Side:

x

ra | =
-
St
-
1y
ra | =

cos 60° cos 30° — sin 60° sin 30° =

wal

. . '.,."E v
R cos 60° cos 30° — sin 60° sin 30° = "

& |

= c0s 60° cos 30° - sin 60° sin 30°=0

Q. 5. In right angle triangle APQR, right angle is at Q and PQ = 6cms 2RPQ = 60°.
Determine the lengths of QR and PR.

Answer :

|:'

6 cm

Q R

To find QR:
Since, tan 6 = perpendicular/base

We know that,

QR
tan 60° = —
dan PQ



= %R = 3 [+, PQ = 6 cm & tan 60° = /3]

= QR =643

Now, PR can be found by two ways -

15t method: In APQR, using Pythagoras theorem,

PR? = PQ? + QR? [+, (hypotenuse)? = (perpendicular)? + (base)?]
= PR? = 62 + (6\3)?

= PR2 =36 + 108 = 144

= PR =144 =12

2nd Method:

Since, cos 0 = base/hypotenuse

We know that,

PQ
cos60” = —
PR
_Pe _ 1
PR 2
=}E = 2
PQ
=>PR=2xPQ

=>PR=2x6=12
Thus, QR =63 cm and PR = 12 cm.
Q. 6. Inright angleis at Y, YZ = x and XZ = 2x then determine 2YXZ and £YZX.

Answer : We have



2%

X

With given values, YZ = x and XZ = 2x, we can find out both angles.
For 2YXZ:

Let LYXZ = 6, then

Yz
sln = —
XZ

. X
= sinf = —
2x

= 5infd =

[

= 0 =sin"}(1/2)
= 0 =30° [+, sin 30° = 1/2]
For 2YZX = q, then

Yz

cosa = -
XZ

x
=005 = —

1
= 05 =5

= a = cos(1/2)



= a =60° [+, cos 60° = 1/2]

Q. 7. Is it right to say that sin(A + B) = Sin A + Sin B? Justify your answer.

Answer : No, it is not correct to say that sin (A + B) = sin A + sin B.

Justification: Let’s justify it by showing contradiction.

Let it be true that, sin (A + B) = sin A + sin B.

Now, let A = 30° and B = 60°

Then,

sin (30° + 60°) = sin 30° + sin 60°

= sin 90° = sin 30° + sin 60°

= 1=1/2+3/2

=1=(1+3)/2

But, it's not true.

1#(1+3)/2

Hence, we have a contradiction.

And therefore, it’s not right to say that sin (A + B) = sin A + sin B.
Exercise 11.3

Q. 1 A. Evaluate

p) fan 36°
cot 54°

Answer : By trigometric identity, we have
tan (90° - ) = cot 6

Replace 6 = 54°

= tan (90° - 54°) = cot 54°



= tan 36° = cot 54° [+, 90° - 54° = 36°]

tan 36° cot54*
Now, —— = —
cot34” cot34”
tan 36°
= - =1
cot34°

Q. 1 B. Evaluate

B) cos 12° -sin 78°

Answer : By trigonometric identity, we can say
cos (90°-8)=sin B

Now, just replace 6 by 78°.

We get

cos (90° - 78°) = sin 78°

= cos 12° =sin 78° [, 90° - 78° = 12°]

Now, cos 12° - sin 78° = sin 78° - sin 78°

= c0S 12°-sin78°=0

Q. 1. Evaluate

C) cosec 31° - sec 59°

Answer : By trigonometric identity, we can say
cosec (90° - 6) =sec 6

Replace 6 by 59°.

We get

cosec (90° - 59°) = sec 59°

= cosec 31° = sec 59°

Now, cosec 31° - sec 59° = sec 59° - sec 59°



= cosec 31° -sec 59° =0

Q. 1 D. Evaluate

D) sin 15° sec 75°

Answer : By trigonometric identities, we can say
sin (90° - 8) =cos B

And sec 6 = 1/cos 6

Replace 6 by 75°.

We get

sin (90° - 75°) = cos 75°

= sin 15° = cos 75° [+, 90° - 75° = 15°]

And sec 75° = 1/cos 75°

Using these values, we can solve the given expression.
sin 15° sec 75° = sin 15°/cos 75°

= sin 15° sec 75° = cos 75°/cos 75°

= sin 15°sec 75° =1

Q. 1 E. Evaluate

E. tan 26° tan 64°

Answer : By trigonometric identities, we can say
tan (90° - ) = cot 6

And tan 6 = 1/cot 6

Replace 6 by 64°.

We get

tan (90° - 64°) = cot 64°



= tan 26° = cot 64° [, 90° - 64° = 26°]

And tan 64° = 1/cot 64°

Using these values, we can solve for the given expression.
tan 26° tan 64° = cot 64° tan 64°

= tan 26° tan 64° = cot 64°/cot 64°

= tan 26° tan 64° =1

Q. 2 A. Show that

A. tan 48° tan16° tan 42° tan 74° =1

Answer : We have

LHS = tan 48° tan 16° tan 42° tan 74° = (tan 48° tan 42°)(tan 16° tan 74°)
We know the trigonometric identities, we can say
tan (90° - 6) = cot 6

And tan 6 = 1/cot 6

First, replace 6 by 42°.

tan (90° - 42°) = cot 42°

= tan 48° = cot 42° ...(1)

And tan 42° = 1/cot 42° ...(2)

Now, replace 6 by 74°.

tan (90° - 74°) = cot 74°

= tan 16° = cot 74° ...(3)

And tan 74° = 1/cot 74° ...(4)

Using equations (1), (2), (3) & (4), we get

LHS = tan 48° tan 16° tan 42° tan 74° = (tan 48° tan 42°)(tan 16° tan 74°)



= (cot 42°/cot 42°)(cot 74°/cot 74°)
=1=RHS

Thus, tan 48° tan 16° tan 42° tan 74° = 1.
Q. 2 B. Show that

B. c0s36°c0s54° - sin36°sin54°

Answer : We have

LHS = cos 36° cos 54° - sin 36° sin 54°
We know the trigonometric identity,

cos (90°-8)=sin B

First, replace 6 by 54°.

We get, cos (90° - 54°) = sin 54°

= €0s 36° = sin 54° ...(1)

Now, replace 0 by 36°.

We get, cos (90° - 36°) = sin 36°

= €0s 54° = sin 36° ...(2)

Using equations (1) & (2), we get

LHS = cos 36° cos 54° - sin 36° sin 54° = sin 54° sin 36° - sin 54° sin 36°
=0=RHS

Thus, cos 36° cos 54° - sin 36° sin 54° = 0.
Q. 3. If tan2A = cot(A — 18°) where 2A is an acute angle. Find the value of A.
Answer : Given that, 2A is an acute angle.
= 2A <90°

So, using trigonometric identity, we can say that



cot (90° - 2A) =tan 2A [, cot (90° - 8) = tan 0]

Now, replace tan 2A by cot (90° - 2A) in the given question.
tan 2A = cot (A — 18°)

= cot (90° - 2A) = cot (A — 18°)

Now, we can compare the degrees from above, we get
90°-2A=A-18°

= 2A+A=90°+18°

= 3A =108°
= A =108°/3
= A=36°

Thus, the value of A is 36°.

Q. 4. If tan A =cot B where A and B are acute angles, prove that A + B =90°
Answer : Given that, A and B are acute angles.

= A<90°&B<90°

So, using trigonometric identity, we can say

tan (90° - B) = cot B [, tan (90° - 8) = cot 9]

Replace cot B of RHS by tan (90° - B) in the given question.
tan A=cotB

= tan A = tan (90° - B)

Now, comparing the degrees from the above, we get
A=90°-B

= A+B=90°

Hence, proved that A + B = 90°.



Q.5.1f A, B and C are interior angles of a triangle ABC, then show that

",

A—BJ C

=Ccot—
-

s

tan [

s

Answer :
If A, B and C are interior angles of AABC, then we can say that
A + B + C = 180° (by angle sum property of a triangle)

=>A+B=180°-C

Take LHS:
; (A + B) : (18{}“—(})
an 5 = tan 5

= tan (’q : E) = tan (9[}” — g)

A+ LB c
=>tan( . ) = cot>
[+, tan (90° - 8) = cot B, where 8 = C/2 here]

A+EB N
Hence, tan (T) = cot;.

Q. 6. Express sin 75° + cos 65° in terms of trigonometric ratios of angles between
0° and 45°.

Answer : Given: sin 75° + cos 65°.
We can write,
75° =90° - 15°

& 65° =90° - 25°



Then, sin 75° + cos 65° = sin (90° - 15°) + cos (90° - 25°)
= sin 75° + cos 65° = cos 15° + sin 25°
[+, sin (90° - B ) = cos B & cos (90° - B) = sin 0]
In cos 15° + sin 25°, 15° & 25° both are angles between 0° and 45°.
Thus, answer is sin 75° + cos 65° = cos 15° + sin 25°.
Exercise 11.4
Q. 1 A. Evaluate the following :
A. (1 + tan@ + secB)(1 + cotd — cosecB)

Answer : We have

(1 + tané + 6)(1 + coto 8) (1+Smﬁ+ :L)(:Hms'9 1)
an sec co - cosec N cos @ cosf sind sin#

cos@ +s5inf + 1. .5sinf + cosf—1

)

=>(1 + tan 8 + sec 8)(1 + cot @ - cosecd) = ( )

cosd sind

=
(1 + tand + secd)(1 + cot B - cosecd) =

1)((sin@ + cosd)—1)

1

gsin & cosd

((cosf + sin@) +

=

(1 + tan 8 + sec8)(1 + cot @ - cosech) = :

((cos@ + sing)? — 1)

sin@ cosd
[, (@+b)@a-b)=a2-b?

=
(1 + tan 8 + sec8)(1 + cotd - cosecd) =

2sinfcosd — 1)

1

sinf cosf

(cos*8 + sin*@ +

[, (a + b)? = a? + b? + 2ab]

=

(1 + tan 8@ + secB)(1 + cot @ - cosech) = :

(1 + 2sinf cosfd — 1)

sin & cosf

[+, sin? @ + cos? 6 = 1]



2zinfcosd

=>(1 + tan 6 + sec8)(1 + cot@ - cosecf) = —— = 2

sin# cos &

Thus, (1 + tan 8 + sec 6)(1 + cot 8 — cosec 0) = 2.
Q. 1 B. Evaluate the following :

B. (sin® + cosB)? + (sinb - cosB)?

Answer : We have

(sin @ + cos 8)2 + (sin 8 — cos B8)? = ((sin B + cos B) + (sin 8 — cos B))? — 2(sin 6 + cos
B)(sin 8 — cos B) [+, a2 + b2 = (a + b)2 — 2ab]

= (sin © + cos 0)? + (sin 8 — cos B)? = (sin 6 + cos 6 + sin 6 — cos 8)? — 2(sin? 6 — cos? 0)
[+, (@ +b)(@a-b)=a%-b?

= (sin © + cos 0)? + (sin 8 — cos B)? = (2 sin 8)?2 — 2 sin? O + 2 cos? 6
= (sin © + cos 6)? + (sin 8 — cos 8)> =4 sin?6 — 2 sin? B + 2 cos? 6
= (sin © + cos 6)? + (sin 8 — cos 8)? = 2 sin? 6 + 2 cos?6

= (sin © + cos 6)? + (sin 8 — cos 0)? = 2 (sin? B + cos? 0)

= (sin © + cos 6)? + (sin 8 —cos B)? =2 [, sin? B + cos? 6 = 1]
Thus, (sin © + cos 6)? + (sin 8 — cos 8)% = 2.

Q. 1 C. Evaluate the following :

C. (sec?0—1) (cosec?0 —1)

Answer : We have

1
sinZe

(sec? 8- 1)(cosec’* 8- 1) = (

—1)( -1

cos?@

1—cos 8.,  1-sin®8

)( sin®8 )

N (sec® 8 - 1)(cosec* 8- 1) = (

cosg

sin®8. .cos° @

coszﬂ) (s:'nzﬁ') [, (1 —cos?B)=sin’0 & (1 —sin’ O

- (sec® 8- 1)(cosec* 8- 1) = (

= cos? 0]



= (sec?®—1)(cosec’06-1)=1
Thus, (sec? 6 — 1)(cosec? 6 —1) = 1.

Q.2

(cosecH + r:crt'&])2 =

Show that

Answer :
Using trigonometric identities,

cosecB=1/sin 0 & cot O = cos 6/sin O

LHS = (cosec 6 - cot 0)2

( 1 CDSH)E
- \sin@ sin@

(1 — cc}sﬂ)z
N sin @

(1 —cos@)?
sin?@

As we know, sinz20 =1 - cos2 0

l—cos B

l+cos B



And (1 - cos20) =(1 + cos 0)(1 - cos 8) [by (az-b2) = (a+Db)(a-b)]
= sin2 0 = (1 + cos 8)(1 - cos 0) ...(i)

So, using equation (i),
Q. 2.

> 1l-cos B
Show that (cosec +cotf)” Sl
l1+cos 6

Answer : Using trigonometric identities,
cosec 6 = 1/sin 6 & cot © = cos 6/sin 6

LHS = (cosec 6 — cot 6)?
( 1 COS E)E
- \sin@ sin@

(1 — msﬁ')z

sin#

(1 —cos@)?
sin?@

As we know, sin? 6 =1 — cos? 0
And (1 —cos? 8) = (1 + cos 8)(1 — cos ) [by (a®> — b?) = (a + b)(a - b)]
= sin? 0 = (1 + cos B)(1 — cos 0) ...(i)

So, using equation (i),



LHS = (cosec 8 — cot §)2 = —_(1=c0s8)*
(1+cos@)1—cos8)

_ l—cosfd - RHS

1+cosf8

Hence, we have got

1—cos 8
(cosec B — cot B)% = ===~
1+ cosd

Q. 3.

Show that ﬂ —secA+tan A
l—smA

Answer : Using trigopnometric identity,
sinfA+cos?A=1
= Ccos?A=1-sin?A

Take Left hand side:

1+sind (1+sind){1 +sind)
LHS = 1-sind (1—sind N1 + sind)

(1 + sinA4)?
B 1 — sin24

J(l + sinA4)?

cosZ4

1 + sind
cos A



1 sind
+
cos A cosAd

=sec A +tan A = RHS

Thus,
1+S.inﬂ = secd + tan4d
1-sind ]
Q. 4.
> l—cosB
Show that (cosecB +cotf) = ———
l+cos B

Answer : Using trigonometric identity, we have
cot A =1/tan A

Take left hand side,

LHS — l—tﬂﬂzﬂ

cotd—1
1 —tan®4

1

tanZA 1

1 — tan?4
1— tanZ4
tan<A
1 —tan®A4

= tan®d X ——
1 —tan?A

=tan? A = RHS

Q. 5. Show that



1
cosO

—cosB=tanB.s1n 6

Answer : Take left hand side of the given question:

LHS = 1/cos 8 — cos 6

= (1 — cos? B)/cos 6

=sin2B6/cos B [, sin20 + cos?B =1 = sin?6 =1 — cos? 0]
= sin 6 x sin B/cos 6

=sin 6 x tan B [+, tan 6 = sin B/cos 0]

=tan 6 sin 8 = RHS

Thus, cos8 — o058 = tan# sin E_

Q. 6. Simplify secA(1 — sinA)(secA + tanA)
Answer : By trigonometric identities, sec A = 1/cos A & tan A = sin A/cos A

Using these identities, we have

sec A (1 —sin A)(sec A +tan A) = ﬁ(l— sinA) (ﬁ + sinﬂ)

cosAd

=sec A (1 —-sin A)(sec A + tan A) :%(1— 5111.4)(

osAd

1+ sinﬂ)

cosAd

1

cossd

=sec A (1 -sin A)(sec A +tan A) = (1—sind)(1 + sinA)

1

cossd

= sec A (1 —sin A)(sec A + tan A) = (1— sin®A4)

= sec A (1 —sin A)(sec A +tan A) = CGSZA [, sin“ A+cos? A=1=cos’A=1

cos A
sin? A



=>secA(l-sinA)(secA+tanA)=1

Thus, sec A (1 —sin A)(sec A +tan A) = 1.

Q. 7. Prove that (sin A + cosec A)?> + (cos A +sec A)2 =7 +tan? A + cot? A
Answer : Take left hand side of the given equation:

LHS = (sin A + cosec A)? + (cos A + sec A)?

Expanding the squares by formula: (a + b)? = a? + b? + 2ab

=sin? A + cosec? A + 2 sin A cosec A + cos? A + sec2 A+ 2 cos A sec A
Rearranging the terms, we get,

= (sin? A + cos? A) + 2 sin A cosec A + 2 cos A sec A + cosec? A + sec? A
we know that,

. . 1
cosec A = ——— sec A = _
sin A cos A
sin A cosd 1 1
1+ 2— + 2 :
= sind cosd sin?d costd
cos A + sin® 4

14242+

sin®AcosA
=5+ 1/(sin? A cos? A) ...(i)
Now, take right hand side of the equation:

RHS =7 + tan? A + cot? A

_ . sin A . cos A
Using: tan A = ——— cot A = —/——
cos A sin A
sin® 4 cos® 4
7 + :
= cost A sin%d
1—cos 4 1—sin”4
T + :
= coss A sin?d
1 1
7+ ——— —1

= cost A sin?d



.2 z
sin“4d + cos“ 4
54+ ———H

= sinZ A cos® A

=5+ 1/(sin? A cos? A) ...(ii)

From equation (i) & (ii),

LHS = RHS

Hence, proved.

Q. 8. Simplify (1 — cos®) (1 + cos8) (1 + cot?0)

Answer : We have

(1 — cos B)(1 + cos 8)(1 + cot? 8) = [(1 — cos B)(1 + cos 0)](1 + cot? 0)

= (1 —cos 0)(1 + cos 0)(1 + cot? 8) = (1 — cos? B)(1 + cot? B) [+, (a + b)(a — b) = a%? — b?]

= (1 —cos 0)(1 + cos 0)(1 + cot? 8) = sin? B x (1 + cos? B/sin B) [, (1 — cos? B) =sin’ B
& cot? 8 = cos? 0/sin? 0]

= (1 —cos 0)(1 + cos 6)(1 + cot? B) = sin? B x (sin® B + cos? B)/sin? 6
= (1 —cos 0)(1 + cos 06)(1 + cot? 8) = sin® B + cos? 6

= (1 —cos 0)(1 + cos B)(1 + cot?8) =1 [, sin? B + cos? 6 = 1]
Thus, (1 — cos 6)(1 + cos 6)(1 + cot? 6) = 1.

Q. 9. If secB + tan@ = p, then what is the value of sec — tan@ ?
Answer : Given that, sec 6 + tan 6 = p.

By trigonometric identity, we have

sec’ B —tan? 6 =1

So, sec’0 —tan?0 = 1

= (secB—-tanB) (secb +tanB) =1

= sec 6 —tan 6 = 1/(sec 6 + tan 0)

= sec 6 —tan 6 = 1/p [given]



Hence, sec 8 —tan 6 = 1/p.

Q. 10.

If cosesB + cotb = k then prove that ¢o56 = Q

g

k- +1
Answer : Given that, cosec 8 + cot 6 = k

= ,15 - C?Ss = k [+, cosec 8 = 1/sin B & cot B = cos B/sin 6]

= (1 + cos B)/sin B =k

=>1+cosB=ksinB

Squaring both sides, we get

(1 + cos )% = (k sin 8)?

= (1 +cos 0)?2=k?sin’ 0

= (1 +cos 0)2=k? (1 —-cos?8)[~,sin?0+cos?6=1=sin’?6 =1-cos? 0]
= (1+cosB)2=k?(1—-cosB)(1+cosB)[,a>—b?=(a+Db)(a-Db)
=>1+cosB=k?(1-cos9)

= 1+cos0O=k?>-k?cos 6

=>k?’cosB+cosO=k?>-1

=>cosO(k?+1)=k*-1

= cos 0 = (K2 — 1)/(K? + 1)

Thus, cos 0 = (k? — 1)/(k? + 1).

Hence, proved.



