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Exercise 8.1

1. In A ABC, right-angled at B, AB = 24 cm, BC = 7 cm. Determine :
(i) sin A, cos A

(i) sin C, cos C

Answer:

Let us draw a right angled triangle ABC, right angled at B.

Using Pythagoras theorem,

A

25cm
24 cm

7cm



AC? = AB* + BC?
[By using Pythagoras theorem]
AC*=24+7°
AC* =576 + 49
AC* =625
AC =-/625
AC=125
(i) Hypotenuse (AC) = 25

By definition,
Sin A = Perpendicular side opposite to angle A
B Hypotenuse
: _ BC
sinA= c
inA=--
sin A= T
And,
COS A = Base side adjocent to angle A
Hypotenuse
AB
oS A= aAc
_ 24
COsA= o
inC = Perpendicular side opposite to angle C'
st = Hypotenuse
- AB
sinC=—
A
o
sinC= o5
And,
Base side adjacent to angle O
cosC= 2 Ca

Hypotenuse

(ii)



BC 7
CosC =—=—
AC 25

2. In adjoining figure, find tan P — cot R.

P

Q R
Answer:

using Pythagoras law we got
QR* =PR*- PQ°

=> QR =+ PR* - PQ°

== QP =+ (13)*-(12)*
=>QP=-/169-144

== QP =+/25

=>QP=5

now
tanP-CotR
=512 -5M12

=0



3. If sin A =3/4, calculate cos A and tan A.
Answer:

Given: A triangle ABC in which

A
B ™ ak
B c
3k
B =90

We know that sin A = BC/AC = 3/4

Let BC be 3k and AC will be 4k where k is a positive real number.
By Pythagoras theorem we get,

AC? = AB? + BC?

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

16k? - 9k? = AB?

AB? = 7k?

AB =7k

cos A = AB/AC =7 k/dk = 7/4

tan A = BC/AB = 3k7 k = 317

4. Given 15 cot A = 8, find sin A and sec A.

Answer:

C

A B

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

We know that cot A = AB/BC = 8/15 (Given)

Let AB be 8k and BC will be 15k where k is a positive real number.
By Pythagoras theorem we get,

AC? = AB? + BC?



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

AC?= 64k?+ 225k?

AC? = 289k?

AC =17k

sin A = BC/AC = 15k/17k = 15/17
sec A=AC/AB =17k/8 k = 17/8

5. Given sec 0 = 13/12, calculate all other trigonometric ratios.
Answer:

Consider a triangle ABC in which

12k

Let AB = 12k and AC = 13k
Then, using Pythagoras theorem,
(AC)2 = (AB)2 + (BC)2

(13 k)2 = (12 k)2 + (BC)2

169 k2 = 144 k2 + BC2

25 k2 = BC2

BC=5k

BC
(1) sin 9 = ac

o

5k
=13k =1

%]



BC
(iii)Tan © = AB

o

5k
=12k =1

]

E
(iv) Cot © = BC

6. If LA and 4B are acute angles such that cos A = cos B, then show that ZA = ZB.

B

A c

Answer:

cosA=cos



In aright angled triangle ABC,

COS A= % and cos B = %
“C0SA=COSB

AC _ BC

AB ~ AR

~AC=BC

We have, opposite sides of equal angles are equal.
Therefore, In a right angled triangle ABC

But £A=2B=45"

7. If cot 8 =7/8, evaluate :

(i)(1+sin 8 )(1-sin B)/(1+cos 8)(1-cos 0)

(i) cot®0

Answer:

Consider a triangle ABC

A




(14#inf)(1-sind)
(14+cosd) [ 1-cosd)

given=cotB= %

Taking the numerator, we have

(1+sin 8)(1-sin 8) = 1 - sin? B [SInce, (a+b)(a-b) = a% - b?]
Similarly,

(1+cos8)(1-cosB)=1-cos* B

We know that,

sinf@+ cos?B8=1

= 1-c0os*8=sin”0

And

n



1-sin2 B =cos B
Thus,
(1+sinB)(1-sinB)=1-sinB =cos’ B

(1+cosB)(1-cos8)=1-cos?B=sin?6

(1+sinf )(1-sinf)
(1+e0s8)(1-cosh)

= (0s28/sin2 8

:{msﬁ}z

sin

And, we know that

(22%) = cot B

FITL

(1-+sin 8)(1-sin 6)
(1+-cos 8)(1-cos 6)

= (cot B)2

= ()2
(ii)

Glven,
_T
cotb= 3
So, by squaring on both sldes we get

(cot §)2 = ()2

oo

) 2n_ 40
~ cot E]I—ﬁ‘1

8. If 3cot A = 4/3 , check whether (1-tan?A)/(1+tan?A) = cos?A — sin?A or not.



Answer:

Consider a triangle ABC AB=4cm, BC= 3cm

C

Jcm

4 cm



JcotA=4

_ 4
=:-c0t,-’-‘x—§

By definition,

-1 _
tan A= Cot A

—
o | e |
e

_3
=:-tanA—E

Thus, Base side adjacentto LA =4

Perpendicular side oppositeto £A =3

In AABC, Hypotenuse is unknown

Thus, by applying Pythagoras theorem In AABC
We get

AC% = AB% + BC?

AC? =472 +37

ACZ=16+9

ACZ =25



And

AC=5
Hence, hypotenuse =5

Now, we can find that

) opposite side to £A
sin A= = 3
Hypotenuse b
And,
adjacent side to £ A
Cos A= J I7i = %
ypotenuse ]

Taking the LHS,

_ 1-tan® A
LHS= Trtan? 4

Putting value of tan A

We get,




0

1-tan® 4 _ 76

1+tan® A 1.,.16
1

1

Take L.C.M of both numerator
and denominator;

MNow, taking RHS

RH.S=cos? A-sin? 4
Putting value of sin A and cos A

RHS=(4)2- (2%

5
2 A win2 A (412 (32
cos® A-sin” A= (£)*- (3 )
cos? A—sin® A = %— 2
3 25
cos? A-sin? A = %

cos? A—sin® A = 2—7;

Therefore,

1-tan? A 2 .2
—= —cos“ A-sin“ A
14+tan® A

Hence Proved

9. In triangle ABC, right-angled at B, if tan A =1/V3 find the value of:

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



Answer:

Consider a triangle ABC in which

tan 4 = L
Vi

£ _ 1

B~ 73

let P = kand B = k+v/3
Now by Pythagoras theorem
P2 + B2 =H?

H=2k
(i)

SinACosC + CosASinC = (3) (

it
_|_

it
|

H
. BC BC 1 AB AR
— \Aac AC AC AC
_ K 3 1
T 4R I

(ii)

CosACosG—SinASﬂ'nC:(%) (% +(2)(2
- (a) (22) - (42) (%)
=0

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

Answer:

Given that, PR+ QR =25,PQ =5
Let PRbe x. .. QR =25-x

By Pythagoras theorem ,

PR2 = PQ? + QR?

x?=(5)2 + (25 - x)?

x? =25+ 625 + x? - 50x

50x = 650

x=13

. PR=13cm



QR =(25-13)cm=12cm
sin P = QR/PR =12/13
cos P = PQ/PR =5/13

tan P = QR/PQ = 12/5

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

(i) sec A = 12/5 for some value of angle A.

(iii) cos A is the abbreviation used for the cosecant of angle A.

(iv) cot A is the product of cot and A.

(v) sin 8 = 4/3 for some angle 6.

Answer:

i) False.

In AABC in which £B =90°,

AB=3,BC=4and AC=5

Value of tan A = 4/3 which is greater than.

The triangle can be formed with sides equal to 3, 4 and hypotenuse = 5 as
it will follow the Pythagoras theorem.

AC?= AB? + BC?

52 = 32 4 42

25=9+16

25=25

(i) True.

Let a AABC in which £B = 90°,AC be 12k and AB be 5k, where k is a positive real number.
By Pythagoras theorem we get,

AC? = AB? + BC?

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

BC?+ 25k? = 144k?

BC? = 119k?

Such a triangle is possible as it will follow the Pythagoras theorem.

(iii) False.
Abbreviation used for cosecant of angle A is cosec A.cos A is the abbreviation used for cosine
of angle A.

(iv) False.
cot A is not the product of cot and A. It is the cotangent of ZA.

(v) False.

sin 8 = Height/Hypotenuse

We know that in a right angled triangle, Hypotenuse is the longest side.
.". sin B will always less than 1 and it can never be 4/3 for any value of 0.



Exercise 8.2

1. Evaluate the following :

(i) sin 60° cos 30° + sin 30° cos 60°

(ii) 2 tan®45° + cos?30° — sin?60°

(iii) cos 45°/(sec 30° + cosec 30°)

(iv) (sin 30° + tan 45° — cosec 60°)/(sec 30° + cos 60° + cot 45°)
(v) (5c0s260° + 4sec?30° - tan?45°)/(sin?30° + cos?30°)

Answer:

(i) sin 60° cos 30° + sin 30° cos 60°

cos B0°= 1/2, cos 30° = v3/2,5in 60% = ~3/2,5in 30°=1/2
Substituting all the values in the given expression,

(1/2 = ~3/2) + (V3/2 x1/2)

= 3/4 +/3/4

=2v3/4

= '-3_{2

As we know that:

cos B0° = 1/2, cos 30° = v3/2,5in B0° = v3/2,5in 20°=1/2
Substituting all the values in the given expression,

(1/2 x~3/2) + (\3/2 % 1/2)

=3/4 +3/4

=23/4

=/3/2

(i) 2 tan?45° + cos?30° — sin?60°



2 tand5*tan45s + cos30%cos30 - sinB0*sinB0
=2(1)(1) + cos(90-60)"cos(90-60) - sin60*sinG0
= 2 + sin60*sin60 - sinB0*sinG0

=2

Solution : 2

(iii) cos 45°/(sec 30° + cosec 30°)

(cos 457)/(sec 30° + cosec 307)

L L
R
= — =
2 49 242+/3
V3 V3
V3 /3

v3(2+2v3) C 2v2+2V6

V3(2v6 - 2v2)
((2{)+2«/—)(2I—2J)
2V3(vE-v2)  2v3(vE-v2)  2v3(VE-v2)

- (w—) (wﬁ)j 24_8 16
_ V18 — /6 _ 3v2— /6
8 8

(iv) (sin 30° + tan 45° — cosec 60°)/(sec 30° + cos 60° + cot 45°)



5in 30°+tan45® —coseckl”
sec 30° +cos60° + cot4s”®
1,2
2 J3
) 1

:?§'+'E? +1

_V3 +2v/3-4

4+43+243

3@—4}( 3v3 - 4

3v3 +4 343 -4

27 — 1243 -124/3 + 16
27-16

43 -2443
11

(v) (5c0s?60° + 4sec?30° - tan?45°)/(sin?30° + cos?30°)

5cosZ60°+4sec230° — tanZ45°
sin® 30° + cos230°

1,3
4 4
15+64—12
dilﬂ 67
N 4 12
4

2. Choose the correct option and justify your choice :
(i) 2tan 30°/1+tan?30° =

(A) sin 60° (B) cos 60° (C) tan 60° (D) sin 30°

(i) 1-tan?45°/1+tan?45° =

(A)tan 90° (B) 1 (C)sin45° (D)0

(iii) sin 2A =2 sin A is true when A =

(A) 0° (B) 30° (C)45° (D) 60°



(iv) 2tan30°/1-tan230° =
(A) cos 60° (B) sin 60° (C) tan 60° (D) sin 30°

Answer:

(i) 2tan 30°/1+tan?30° =
(A) sin 60° (B) cos 60° (C) tan 60° (D) sin 30°

By substituting the values of given trigonometric ratios in the above

equation, we get
=2 x (1/3)/1+ (1/13)?
=2 x (1/43)/(1+1/3)

=(2/+3) / (4/3)

6/443

= =%3/2
(i) 1-tan?45°/1+tan?45° =
(A) tan 90° (B) 1 (C)sin45° (D)0
By substituting the values of given trigonometric ratios for tan 45°.
=1-(1)*1+(1)?
=(1-1)/(1+1)
=0/2
=0
(iii) sin A = 2 sin A is true when A =

(A) 0° (B) 30° (C) 45° (D) 60°



GD
Sin0*=0andSin2x0°=Sin0°=0
Sin 30° =%z But Sin 2 x 307 = Sin 60° is not equal to Sin 30°. The same holds true for
sin 457
(iv) 2tan30°/1-tan230° =
(A) cos 60° (B) sin 60° (C) tan 60° (D) sin 30°

By substituting the values of given trigonometric ratios for tan 30°, we

get
=2 x (1/43) /1- (1/4/3)2

=(2/73)/(1-1/3)

(2/~3) / (2/3)

= -{3

Out of the given option only tan 60° = +3.
3.If tan (A + B) = V3 and tan (A - B) = 1/\3; 0° < A + B £ 90°; A > B, find A and B.
Answer:

= tan (A + B) = tan 60°

= (A+B) =60"__ (i)

tan (A-B)=1/43

= tan (A -B) =tan 30°
= (A-B)=30°_(ii)

Adding (i) and (ii), we get



A+B+A-B=60"+30°
2A =90°
A= 457

Putting the value of A in equation (i)

45° + B = 60°
= B=60°-45°
=B=15°

Thus, A=45"and B =15°

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

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

(ii) The value of sin 8 increases as 0 increases.
(iii) The value of cos 08 increases as 0 increases.
(iv) sin © = cos 6 for all values of 6.

(v) cot A is not defined for A = 0°.

Answer:

(i) False.

Let A =30° and B = 60°, then

sin (A + B) = sin (30° + 60°) = sin 90° = 1 and,
sin A + sin B = sin 30° + sin 60°

= 1/2 +\3/2 = 1+V3/2

(ii) True.
sin0°=0

sin 30° =1/2
sin 45° = 1/2
sin 60° = V3/2
sin 90° =1

Thus the value of sin 6 increases as 6 increases.

(iii) False.
cos 0° =1
cos 30° = V3/2
cos 45° = 12



cos 60° =1/2
cos 90°=0
Thus the value of cos 6 decreases as 0 increases.

(iv) True.
cot A = cos A/sin A
cot 0° = cos 0°/sin 0° = 1/0 = undefined.

Exercise 8.3

1. Evaluate :
(i) sin 18°/cos 72°  (ii) tan 26°/cot 64°  (iii) cos 48° — sin 42° (iv) cosec 31° —sec
59°

Answer:

(i) sin 18°/cos 72°
= sin (90° - 18°) /cos 72°
=cos 72° [cos 72° =1

(i) tan 26°/cot 64°
= tan (90° - 36°)/cot 64°
= cot 64°/cot 64° = 1

(iii) cos 48° - sin 42°
= cos (90° - 42°) - sin 42°
=sin 42°-sin42°=0

(iv) cosec 31° - sec 59°
= cosec (90° - 59°) - sec 59°
=sec 59°-sec59°=0

2. Show that:
(i) tan 48° tan 23° tan 42° tan 67° =1
(ii) cos 38° cos 52° — sin 38° sin 52° =0

Answer:

(i) tan 48° tan 23° tan 42° tan 67°

=tan (90° - 42°) tan (90° - 67°) tan 42° tan 67°
= cot 42° cot 67° tan 42° tan 67°

= (cot 42° tan 42°) (cot 67° tan 67°) = 1x1 =1

(i) cos 38° cos 52° - sin 38° sin 52°
= cos (90° - 52°) cos (90°-38°) - sin 38° sin 52°
= sin 52° sin 38° - sin 38° sin 52° =0



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

Answer:

tan 2A = cot (A- 18°)

= cot (90° - 2A) = cot (A -18°)
Equating angles,

= 00°-2A =A-18°= 108° = 3A
= A=36°

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

Answer:

tan A=cotB

= tan A = tan (90° - B)
=> A=90°-B

= A+B=90°

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

Answer:

sec 4A = cosec (A - 20°)

= cosec (90° - 4A) = cosec (A - 20°)
Equating angles,

90° - 4A= A- 20°

= 110° = 5A

= A=22°

6. If A, B and C are interior angles of a triangle ABC, then show that
sin (B+C/2) = cos A/2

Answer:



In a triangle, sum of all the interior angles
A+B+C=180°

=B+C=180°-A

= (B+C)/2 = (180°-A)/2

= (B+C)/2 = (90°-A/2)

= sin (B+C)/2 = sin (90°-A/2)

= sin (B+C)/2 = cos A/2

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

Answer:

sin 67° + cos 75°

= sin (90° - 23°) + cos (90° - 15°)
= cos 23° + sin 15°

Exercise 8.4

1. Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.



We know that

cosecz A=1+ cm2 A

1 1
cosec’A 1+ cot?A
sin? A = ;

1+ cot?A
1
sind =+
\/1+c0t21—1

V' 1 + cot® A will always be positive as we are adding two positive quantities.

Therefare
1

vV1+cot?A

we know that

sind =

sin A
tan 4 =

cos A
However

cos A
cot A =

sin A

Therfore tan & = 1/cot A

Also sec® A = 1+tan® A

cot? A

cot?A+1
cot? A
v/mtjﬂ +1
cot A

sec 4 =

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



Answer:
sin A +cos? A =1
coseccA=1+cotZ A
secA=1+tanZ A
We know that,

cos A=1/sec A ..... Equation (1)

Also,

SinA +cos A=1 (trigonometric identity)

sin? A =1- cos® A (By transposing)

Using value of cos A from Equation (1) and simplifying further
sin A=1-(1/secA)2

= (secZ A -1)/ sec? A



=(secZ A-1)/sec A ....Equation (2)

tanZ A +1=secZ A (Trigonometric identity)
tanZ A = sec® A - 1 (By transposing)

tan A =(sec?A-1)... Equation (3)

cot A = cosA/sinA

= (1/sec A) / [\(sec2 A -1)/sec Al ..... (By substituting the values
from Equations (1) and (2}))

=1/ (sec2 A-1)
cosec A=1/sin A
=gec A/ V(secZ A -1) (By substituting from Equation (2) and simplifying)

3. Evaluate :

(i) (sin?63° + sin?27°)/(cos?17° + cos?73°)
(ii) sin 25° cos 65° + cos 25° sin 65°

Answer:

(i) (sin?63° + sin?27°)/(cos*17° + cos?73°)



sin” 63° + sin” 27°
cos? 17" + cos” 73°
— [sin(90° — 27°)]* + sin®27°
[cos(90° — 73°)]% + cos?73°
[cos 2?”:2 + sin®27°
[sin 737 + cos273°
cos® 27° + sin® 27°
sin® 73° + cos? 73"

= 1/1 (As sin®A + cos2A = 1)

=1

(ii) sin 25° cos 65° + cos 25° sin 65°

sin25° cos65° + cos25° sinB5°

=(sin 25%) {cos(90°-25%)}+cos 25%{sin(90°-25)}

=(sin 25%)(sin 25%) + (cos 25%)(cos 257)
= 5in?25° + cos?25°
= 1 (As sin®A + cos?A = 1)

4. (i) 9 sec’A -9 tan’A =

(A) 1 (B)9 (C)8 (D)0

(ii) (1 +tan 0 + sec 0) (1 + cot 8 - cosec 0)

(A)O (B) 1 (C)2 (D)-1
(iii) (secA + tanA) (1 - sinA) =

(A) secA (B) sinA (C) cosecA (D) cosA
(iv) 1+tan®A/1+cot?A =

(A) sec?A (B)-1 (C) cot?A (D) tan?A
Answer:

(i) (i) 9 sec?A -9 tan?A =

(A) 1 (B) 9 (C) 8 (D)0



Sin A+ cosc A =1
cosec® A =1+cotZ A

cec A=1+tanZA

(i) 9 sec2A - 9 tanZA

=9 (sec? A - tan® A)

= 9 x 1[By using the identity, 1+ sec® A =tan® A]
=9

Thus, option (B) is the correct answer.

(ii) (1 + tan 6 + sec 0) (1 + cot 6 - cosec 0)
(A)O (B) 1 (C)2 (D) -1

LH.S =(1 + cot 6 — cosec 8)(1+ tan 6 + sec 6)

B 1+c059_ 1 1+sin9+ 1
- sin # sin @ cos cosf

(sinﬁ’—i—msﬁ'—l)(msﬂ-l—siuﬁ'—i—l)

sin @

cos 0

- 1 ( sin f cos @ + sin” # + sin # + cos26 )

sinfcosf \ +sinfcosh + cos# — cosf —sinf — 1
1 . . 9 2
= o fcosd (251n3|:059+ (Sm 6 + cos H) — 1:}
1 )
:m{ﬂsmﬁmsﬂ—l—l—l]

2sinfcos @

sin @ cos @
=2

= R.HS

(iii) (secA + tanA) (1 - sinA) =
(A) secA (B) sinA (C) cosecA (D) cosA



(sech + tanA) (1 — sinA)

:( L —|—Sinﬂ){1—sinfl]

cos A cos A

_ (ﬂ){l _ sin A)
cos A

B 1 —sin®A B cos® A

" cosA  cosA

= cosh

Hence, alternative cosA is correct

(iv) 1+tan?A/1+cot?A =

(A) sec?A (B)-1 (C) cot?A (D) tan?A
2 9
l+ tan” A sec A
LHS = 2 = )
l+cot™ A cosec” A
1
2 4 2
_ o8 4 = E'mﬂ 4 =tan® 4
o 1 ) cos”™ A
sin? A
.\2
9
— l1-tan A I —tan A
RHS =|——| = 1
\ tan A
2
4 9
_ l1-tan A _ I — tan g mm | == tan A)? -
tan A —1 tan A -1
tan A
LHS = RHS.

5. Prove the following identities, where the angles involved are acute angles for which
the



expressions are defined.

(i) (cosec 8 - cot 8)? = (1-cos 8)/(1+cos 8)

(i) cos A/(1+sin A) + (1+sin A)/cos A =2 sec A

(iii) tan B6/(1-cot 8) + cot 6/(1-tan 8) = 1 + sec 6 cosec 6
[Hint : Write the expression in terms of sin 8 and cos 6]

(iv) (1 + sec A)/sec A = sinA/(1-cos A)

[Hint : Simplify LHS and RHS separately]

(v) (cos A—sin A+1)/(cos A+sin A—1) = cosec A + cot A,using the identity cosec?A = 1+cot?A.
(vi) V1 + sin A/1 - sin A = sec A+ tan A

(vii) (sin 8 - 2sin®B)/(2cos*6-cos B) = tan 6

(viii) (sin A + cosec A)? + (cos A + sec A)? = 7+tan?A+cot’A
(ix) (cosec A — sin A)(sec A — cos A) = 1/(tan A+cotA)

[Hint : Simplify LHS and RHS separately]
(x) (1+tan®A/1+cot?A) = (1-tan A/1-cot A)? = tan?A

Answer:

(i) (cosec 6 - cot 8)? = (1-cos 6)/(1+cos 0)
LH.S. = (1 - cos 8)/(1 + cos 8)

= (1 —cos 8)/(1 + cos 8) = (1 - cos 8)/(1 - cos 8)
= (1 - cos 8)%/(1 - cos® )

= (1 -cos 8)%/sin@

= [1 - cos B/sin E|]2

=[1 /sin 8 - cos 6/sin 6]

= [cosec B - -ct:ute-]z

= [- (cot 8 - cosec E:}]2

= (cot 8 - cosec )2

=R.H.5.

(i) cos A/(1+sin A) + (1+sin A)/cos A = 2 sec A



LHS = Cos A/(1+ sin A) + (1+ sin A)/cos A
cosh 1+sinA

+
1+ sin& Cosd,
cosZA + (1 + sind)?
cosA(1 + sind)

CoS?A+ 1+ 2sinA + sin“A
cosA(l +sind)
1+1+2sinA
cosA(l + sind)
2(1 + sinA)
cosA(l +sind)

ey =Zsech

(iii) tan B/(1-cot 8) + cot 6/(1-tan 8) = 1 + sec 6 cosec 6

[Hint : Write the expression in terms of sin 8 and cos 0]

Hee tan @ N cot @
- (1—cotf) (1—tan#)
_ tan#f N cot @
- -H -3 B
1-Ge) (- )
_ sin @ tan @ N cosB@cot @
~ (sinf — cos#)  (cosf — sin#)
& a7 E 19
:5111 8 x %msﬂ X %

(sin @ — cos 8)

sin?# cos?@
cosd sind

) (sinf — cos B)

sin® 6 — cos> @



sin® @ — cos* @

~ cosfsinf(sinf — cos )

(sin@ — cos ) (sin® @ + sin @ cos 8 + cos® 0)
) cos #sin f(sin f — cos #)

B 1+ sinfcosf
"~ cosfsinf

1 sinfcos @

cos f@sin cos@ sinf

1 sin @ cos f

cos @sin @ cosf@sinf

=secfcosecf + 1
=1+ secH cosec#
=RHS
(iv) (1 + sec A)/sec A = sin?A/(1-cos A)

[Hint : Simplify LHS and RHS separately]

We know that, sin®8 + cos?8 = 1

1+secf 1+ —

cos g
sec @ 1
cos 8
cos 841
_ cosé
1
cos g
1+ coséd
1

Multiplying the numerator and denominator by (1 — cos 8) we have



1+ secH (1+ cosB)(1 — cosB)

sec @ 1—cosé

B 1 — cos?d

1— cosé#
B sinZ @

~ 1—cos#@
(v) (cos A—sin A+1)/(cos A+sin A—1) = cosec A + cot A,using the identity cosec?A = 1+cot’A

L.HS=cosA-sinA+1/(cosA+sinA-1)

Diving both numerator and denominator by sin A

= [cos A/sin A-sin A/sin A+ 1/sin A]l/[cos A/sin A+ sin A/sin A-1/sin A]
We know that the trigonometric functions,

cot (x) = cos(x)/sin (x) =1/tan ()

cosec(x) =1/sin (x)

We get,

= (cot A-1+cosecA) S/ (cot & +1-cosec A)

= cotA-(1-cosecA) /cot A+ (1-cosec A)

We know that, 1+ cot? A = Cosec? A

Hence multiplying [cot A - (1 - cosec A)] in numerator and denominator



=[{cot A) - (1- cosec A) x(cot A) - (1- cosec A)]/[(cot A) + (1 - cosez A)-
* (cot A) - (1 -cosec A)]

=[ecot A - (1 - cosec A)]3/[[cot A)E - (1 - cosecA)?]

=[cot® A + (1 -cosecA)? - 2ecot Al - cosecA)]/[cot? A - (1+ cosec? A -
Z2cosec )]

=(cot? A +1+cosec® A - 2cosec A - 2cot A+ 2cot AcosecA)/(cot?A - (1 +

cosec? A - 2cosec A))

— (2oosec? A+ Poot Aooses A - 2oot A - PoosscM)/(cot? A -1-cosec® A+

Zcosech)

=2cosec Alcosec A+ cot A) - 2{cot A + cosec A)/(cot? A - cosec? A -1+

2cosec A)
=(cogec A+ cot A)(2cosec A -2)/(-1-1+ 2cosecA)
= (cosec A+ cot A)(Pcosec A -2)/(Pcosec A - 2)
=cosec A + cot A
=R.H.5

(vi) V1 + sin A/1 - sin A = sec A+ tan A

LHS =1 +sin A/(1-sin A) .....(1)

Multiplying and dividing by (1 + sin A)

= (1 + sin A)(1 + sin A/1 - sin A)(1 + sin A)

= (1 +sin A)*/(1-sin?A) [a®- b*>= (a - b)(a + b)]

=(1 +sinA)/1 -sin? A

=1 + sin A/lcos? A

=1+ sin A/cos A

= 1/cos A + sin Alcos A

=sec A+tan A



=R.H.S

(vii) (sin 8 - 2sin®B)/(2cos*6-cos B) = tan 6

L.H.5=(sinB - 25in®*8)/(2cos0 - cosH)

Taking Sin 8 and Cos 8 common in both numerator and denominator

respectively.
cinB (1 -2 <in?0)/cosB (2cos28 - 1)

By ldentity sin®* A + cos® A =1hence, cos®* A =1-sin? A and substituting

this in the above equation,

= sinB (1-25in?8)/cosB8{2(1 - sin®A) - 1}
=sinB (1 - 25in%6)/cosB(2 - 25in%0 - 1)
=<inB (1 - 25in®8) /cosB(1 - 25in®8)

= 5inB/cosb

=tanB

=R.H.5

(viii) (sin A + cosec A)? + (cos A + sec A)? = 7+tan?A+cot?A



L.H.S=-(sin A+cosec A)*+ (cos A+secA)?
Byusing(a+b)*=a*+2ab+b?

= sin* A+ cosec? A + 2sin Acosec A +cos* A+sec? A+2cosAsec A
By rearranging and using sec A=1/cos Aand cosec A=1/sin A

= (sin* A+ cos® A) + (cosec? A+ sec? A)+ 2 sin A (1/sin A) +-2cos A (1/cos

A)

Hence (sin* A + cos? A) =1, cosec®* A =1+ cot®*A) and (sec® A-tan® A) =1
=21+1+cot?A+1+tan*A+2+2

=T7+tan® A +cot’ A

=R.H.5
(ix) (cosec A —sin A)(sec A — cos A) = 1/(tan A+cotA)

[Hint : Simplify LHS and RHS separately]



L.HS=(cosec A-sinA)(secA-cosA)..... Equation (1)
We know that the trigonometric functions,

sec (%) =1/cos (%)

cosec (x) =1/sin (x)

By substituting the above relations in Equation (1)

= (1/sin A-sin A)(1/cos A - cos A)

={1-sin*A)/sin A= ({1-cos®A)/cos A

=cos? A sin? Afcin A cos A

= sin A cos AN

=sin Acos Af(sinfA+cos?A) [(sinfA+cos2A) =1]
=1/sin* A + cos® A [Dividing numerator and denominator by (sin A cos
All

=1/ [(sin? A/sin A cos A) + (cos? Afsin A cos A)]
=1/[(sin Afcos A) + (cos A/sin A)]

=1/{tan A+ cot A)

= RHS

(x) (1+tan®A/1+cot?A) = (1-tan A/1-cot A)? = tan?A



Taking LHS, (1 +tan?A)/{1 + cot® A)

=sec® Afcosec? A

= (1/cos?A)/(sin®A)

= (1/cos? A) % (sin2 A/1)
= tan? A

= RHS

Taking,-(1-tan A/1- cot A)®

=[(1-tan A)/(1-1/tan A)J?
=[(1-tan A)/(tan A -1)}/tan AJ?
= ((1-tan A) x tan A(tan A -1))?
=(-tanA)*

=tan®*A

=R.H.5

Hence, L.H.5=R.H.5.



