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CBSE NCERT Solutions for Class 10 Mathematics Chapter 8

Back of Chapter Questions

1. In A ABC, right-angled at B, AB = 24 cm, BC = 7 cm. Determine:
(1) sinA,cosA
(11) sinC,cosC
Solution:
In AABC, apply Pythagoras theorem
AC? = AB? 4+ BC? = (24)% + (7)* = 625
AC =625 =25cm

Side opposite to2A  BC

{I] sinA = hypotenuse T AC
il
25
Side adjacentto £A AB
cosA = =—
hypotenuse AC
_ 24
© 25

25cm
24dem

7ecm
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Side oppositeto .C  AB 24

g _Ab 24
= hypotenuse AC 25
Side adjacentto2C BC 7
cosC = e
hypotenuse AL 25

2. In Fig., find tanP — cotR.

P
12 cm 13 cm
Q R

Solution:

Apply Pythagoras theorem in APQR
PR* = PQ* + QR?

(13)* = (12)* + QR?

169 = 144 + QR*

25 = QR?
OR=05
P
12 &m licm
Q R

»em

Side oppositeto 2P QR

@ank = Side adjacent to 2P~ PQ
5
T 12

Side adjacentto £LR QR
iy Side opposite to £R . PQ
&
T 12

e 5 —

tanF—cntR—E—E—ﬂ
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3. IfsinA = % calculate cos A and tan A.

Solution:

Let us assume that A ABC is a right triangle, right angled at vertex B.

C

A I_ B
Given that
A 3
SinA=—
4

G Side opposite to £A

hypotenuse
BC 3
=D — = —
AC 4

Let BC and AC be 3R and 4R respectively, where R is any positive number.
In AABC, apply Pythagoras theorem

AC? = AB? + BC?

= (4 R)2 = AB2 + (3 R)2

= 16 R — 9 R? = AB*

=T R = AR?

= AB = V7R

Side adjacent to £A
hypotenuse

B vk 4T

“AC 4R 4
__ Side opposite to A

cosA =

R adjacent to £A
_BC_3R _ 3
AB 7R 7

4. Given 15 cotA = 8, find sin A and sec A.
Solution:

Let us assume that AABC is a right triangle, right angled at vertex B.
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c
A B
— Side adjacent to £A
cot A=
Side opposite to £A
_ AB
" BC

_ 8 -
cotA = = (given)

AB 8

=
BC 15
Let AB and BC be 8R and 15R respectively, where R is a positive number.

Now applying Pythagoras theorem in AABC
AC? = AB? + BC*
= (8R)2 + (15R)?
= 64 R* + 225 R?

= 289 R?
= AC=17R

’ Side oppositeto £A BC
sinA = =—

hypotenuse AC
_15R_15
CHIR A7
o hypotenuse
€€ = Side adjacent to A
_AC 17
" AB 8
5. Given sec = E calculate all other trigonometric ratios.

Solution:

Let us assume that AABC is a right angled triangle, right angled at vertex B.
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C
f
A B
hypotenuse
sech = — ﬂ]
Side adjacent to 2B
_13_Ac
12 AB

Let AC and AB be 13R and 12R. where R is a positive number.
Now applying Pythagoras theorem in AABC

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

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

= 169 R? = 144 R* + BC?

= 25 R* = BC?
= BC = 5R
i Side oppositeto«8 BC 5R 5
S = T hypotenuse _ AC 13R 13
o Side adjacentto .8 AB 12R 12
AR hypotenuse ~ AC  13R 13
i Side oppositeto£8 BC 5R 5
M = Sideadjacentto 26 AB 12R 12
o Side adjacentto .8 AB 12R 12
Ot = Side oppositetoz8 _ BC SR _ 5
hypotenuse AC 13R 13
cosesB = — . == =__
Side oppositeto£286 BC 5R 5
6. If £A and £B are acute angles such that cos A = cos B, then show that £A = £B.

Solution:

Let us assume a right triangle, right angled at vertex C.
I'III
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Side adjacent to A

cosA =
hypotenuse
__AC
AB
Side adjacent to 2B
cosB =
hypotenuse
__ BC
T AB

Since cosA = cosB

AC __BC
SGE T AB
= AC = BC

So £A = £B (Angle opposite to equal sides are equal in length)

: If cotB = g, evaluate:

{1+sinB)(1—sin 8)
(1+cos@)(1—-cos @)’

(i) cot*@

(1)

Solution:

Let us assume that A ABC is a right triangle. right angled at vertex B.
A

0

[l
Side adjacent to 26 __BC
Side oppositeto 28  AB

c

cotB =

Let BC and AB be 7R and 8R respectively, where R is a positive number.
In AABC, apply Pythagoras theorem

AC? = AB? + BC?

= (8R)? + (7R)?

=64 R*+49R?

=113 R*

AC =+V113R
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Side opposite to 26  AB

sin@ =

hypotenuse T AC
_ BR 8
vy113R 113
e Side adjacen to £8  BC
O = T hypotenuse  AC
o 7R 7
cosf = =
V113R V113
(i) {1+sin®)(1—-sin®) _ (1-sin®d)
{1+cos8){1—cos @) o (1-cos2 8
2
1-(=) 1-8
NIl 113
- e 49
(@) s
113
113 — 64
_~113. .9
113-49 64
113
() cot?6
2
" z 7 __ 49
= (ot =(J) =5
& 2
8. If 3 cot A = 4. check whether LEZ:Ei = cos® A — sin? A or not.

Solution:
Given that 3cotA =4
orcotA = ;4

Let us assume that A ABC is a right triangle, right angled at vertex B.

C

—

A B
Side adjacent to £A

~ Side opposite to £A
AB 4

"BL 3

Let AB and BC be 4R and 3R respectively, where R is a positive number.

cot A

Now in AABC
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(AC)? = (AB)? + (BC)?
=(4R)2 + (3R)?

=16 R*+9R?
=25 R%
AC=5R
e Side adjacentto £A  AB
R htpotenuse T AC
_4R 4
"S5R 5
- Side adjacent to 2£A BC
sinA = =—
htpotenuse AC
3R _3
SR 5
Side opposite to £A BC
tanA = =—
htpotenuse AB
3R 3
4R 4
3 9
1—tan® A 1_(1) 195
LS = ety
i) it
-
I 75 )
25 25
1
RHS = cos?A — si za—ﬁz (3)2
= o sinA =z -
16 9 7
~ 25 25 25

Since, LHS = RHS

Hence proved.

VIKRANTADAD=ZMY"

In triangle ABC, right-angled at B, if tan A = i? find the value of:

(1) sin AcosC+ cosAsinC
(ii) cosAcosC —sinAsinC

Solution:
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C

A B
t:slmi";=i
V3
BC 1
ﬁﬁ:ﬁ

Let BC and AB be R and v3 R, Where R is a positive number.
In AABC, apply Pythagoras theorem
AC? = AB? + BC?

= (V3R) + (R)?
=3R*+R* =4R*
= AC=2R
ik Side oppositeto£A BC R 1
S = T hypotenuse  AC 2R 2
- Side adjacentto2A AB 3R 3
RSt hypotenuse =~ AC 2R 2
_— Side oppositeto 2L AB 3R 3
= hypotenuse T AGER 2
Side adjacentto2C BC R 1
cosC = i —
hypotenuse AG: ZR 2

(1) sinAcosC + cosAsinC

-606)+(3)(z)-35

(1) cosAcosC —sinAsinC

_(V3\ /1y M\ (V3\ V3 V3 :
-(DO-0O@--4-

10.  In APQR, right-angled at Q, PR + QR = 25 cm and PQ = 5 cm. Determine the
values of sin P, cosP and tan P.
Solution:
Given that PR + QR = 25
PQ =5
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Let PR be a

So,QR=25—-a
R

P Q

In APQR, apply Pythagoras theorem
PR? = PQ? + QR?
a’*=(5)*+(25—a)*

a? =25+ 625+ a? — 50a

50a = 650
a=13
So,PR=13cm

QR=25-13=12cm
Side oppositeto 2P QR 12

o hypotenuse =~ PR~ 13
Side adjacentto 2P PQ 5
cosP = ==
hypotenuse PR 13
Side opposite to £P R 12
tanP = - .

" Sideadjacentto P PQ 5
11.  State whether the following are true or false. Justify your answer.

(1) The value of tan A is always less than 1.

(1) secA= % for some value of angle A.

(i)  cosA is the abbreviation used for the cosecant of angle A.
(iv)  cotA is the product of cot and A.
(iv) sinB= g for some angle 8.
Solution:
(1) If0° < A <45°
0<tanA<1

If45° < A <90°
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l1<tanA<w
Clearly value of tan A is from 0 to oo and not always less than 1.
Hence, the given statement is false.

()  Let us assume that A ABC is a right-angled triangle, right angled at vertex

B.
secA = E
5
C
A [ B
hypotenuse 12

Side adjacentto LA 5

Let AC and AB be 12R and 5R respectively, where R is a positive number.
In AABC, apply Pythagoras theorem

AC? = AB* + BC?

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

144 R? = 25 R* + BC?

BC? =119 R*

BC=109R

We may observe that for given two sides AC = 12 Rand AB =5R

BC should be such that —

AC — AB < BC < AC + AB (sum of any two sides of a triangle is greater
than third side and difference of any two sides of a triangle is smaller than
the third side)

s0,12R—-5R<BC<12R+5R
7R<BC<17R

But BC = 10.9 R. Clearly such a triangle is possible and hence such value
of sec A is possible. Hence, the given statement is true.

(iif)  cosecA is the abbreviation used for cosecant of angle A, and cos A is the
abbreviation used for cosine of angle A. Hence, the given statement is
false.

(iv)  cotA is the abbreviation used for cotangent of angle A and not the product
of cot and A. So, given statement is false.
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ing =2
(v) smEl—3

In a right-angle triangle, we know that

. Side opposite to £8 4
s5inf@ = o =-
hypotenuse 3

So, side opposite to 28 = ;h}'pﬂtenuse

But in a right-angle triangle hypotenuse is always greater than the
remaining two sides.

Hence such value of sin 8 is not possible.

Hence the given statement is false.

EXERCISE 8.2

1. Evaluate the following:
(1) sin 60° cos 30° + sin 30° cos 60°
(i) 2tan® 45° + cos? 30° — sin? 60°

cos 45°
sec 200 4cosec 300

(i)

sin 30" +tan 45° —cosec 60°
sec 307 +cos 607 +cot 452

(iv)

Scos? 607 +4 sor® 309 —tan? 457
sin? 302 4+cos2 30%

(v)

Solution:

(1) sin 60° cos 30° + sin 30° cos 60°

V3\ (V3 1y 1

& (?) (?) +2)3)

3.1 4

T4 4 4

(i)  2tan? 45° + cos? 30° — sin? 60°

z

oo (33

1

2

il i
= i on
cog 457

(i)

sec 200 +cosec 300
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(1v)

(v)

9686 -

1 1
_ 2 2
T2 .4 2423
H+2 -2
~ V3 43
TVZ2+2V3) 2VZ+2V6

B V3(2V6 — 2v2)
(26 + 2v2)(2v6 — 2v2)

2V3(V6 — V2) 2((( u")

VIKRANTADAD=ZMY"

2v3(V6 —/2)

(28) —(2v2  24-8
_Vi8-vV6 _3V2-+e6
D 3
sin 30%+tan 45 —coses 607

sec 30%+cos 60° +cot 45°

7 L)

33+ T (3.344)
21.'3

On multiplying and dividing by 3v3 —
 (3v3-a)
(3v3+4)(3V3-4)
27+16—24/3  43-24+/3
T er-16 0 11

Scos? 60% +4 sec? 30°—tan? 45°
sin? 302 +cos< 309

5 (%] + 4(;‘:_) ~ (1)
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A Choose the correct option and justify your choice:

[i] 2 tan 30¢ _
1+tan® 300

(A) sin60°
(B) cos60°
(C) tan60°
(D) sin30°

1—tan® 45%
1+tan? 459

(A) tan90°
(B) 1
(C) sin45°
(D) ©

(i1)

(ili) sin2A = 2sinA is true when A =
(A) 0°
(B) 30°
(C) 450
(D)  60°

2tan 30"
1-tan® 309

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

(iv)

Solution:

2 tan 30"
1+tans 300

(1)

Also, sin 60° = ?

So option (A) is correct.
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1—tan? 45°
1+tan® 459
_1—(1)2_1—1_[}
1+ 1+1 2

(if)

=0

Hence (D) is correct.

(i)  Out of given options only option (A) is correct.
As sin 2A = Sin0° = 0
2sinA=2sin0°=2(0)=0

2tan30®
1-tan® 307

(1v)

1. 2 2
BBV

2
REVREE
-V3
Also, tan 60° = 3
So option (C) is correct.

2L:0°<A+B<90%A>B. findA

3, ]ftan(A-FB):\ir?:an{ltan{ﬂ—E):ﬁ,

and B.

Solution:

tan(A+ B) =3

= tan(A + B) = tan 60°

= A+ B = 60° (i)

tan(A—B) = %

= tan(A — B) = tan 30°

= A—-B=30" ...(11)
Adding both equations

2A = 90"

= A = 45"

From equation (1)

45° 4+ B = 60°

B= 15"

So, £A = 45° and £B = 15°
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4. State whether the following are true or false. Justify your answer.
(1) sin(A+ B) = sinA+sinB
(i)  The value of sin 8 increases as B increases.
(iti)  The value of cos 6 increases as O increases.
(iv) sin® = cos 0 for all values of 6.
(v) cot A is not defined for A = 0°.
Solution:
(1) sin(A+ B) = sinA+sinB
Let A= 45° and B = 45°
LHS = sin(A + B) = sin(45° + 45°)

= 5in 90°

=1

RHS = sin A + sin B = sin 45° + sin 45°
1 1 2

V2 V2 V2

=2

Clearly LHS = RHS.
Hence the given statement is false.

(i)  We know that,

sin0? =10

1
sin30°=-=105

2

1
sin45° = — = 0.707

V2

V3
sin 60 = ? = 0.866
5in90° =1

Clearly, we can see that value of sin 8 increases as 0 increases in the
interval of 0° < 8 < 90°

Hence the given statement is true.

(iii) cosO" =1

V3
cos30° = - 0.866
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cos45° = % = 0.707
cos60° = 1 =05

2
cos90° =0

Clearly, we can see that value of cos8 decreases as 8 increases from
0° te 90°.

Hence the given statement is false.

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

when B = 45°
1
5in 45° = —
V2
it
cos45° = —
V2
This is true for 8 = 45°. But not true for all other values of 8.

Az sin 30° = % and cos 30° = %

Hence the given statement is false.

(v) cot A is not defined for A = 0°

We know that,
- cos A
cotA =
sin A
cotQe === s =undefined.
sin0¢ o0

Hence the given statement is true.

EXERCISE 8.3
1. Evaluate:
. sin 18°
1
{ ] cos 720
{ii} tan 26°
cot 649

(i) cos48” — sin 42°
(iv) cosec31® — sec 59°

Solution:

{i] sin18% _ sin{90"-72%)
cos72° cos 720
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_cos 720
" cos72°

{ii} tan 26° _ tan(907-64")

cot 642 cot a4

_cot 64"
" cot64°

(iii) cos48° —sin42° = cos(90° — 42°) — sin 42°
= s5in 42° — sin 42°

=0

(v)  coses31° — sec 59° = cosec(90° — 59°) — sec 59°
= sec 59" — sec 59°
=0
2. Show that:
(1) tan48°tan 23°tan42°tan67° =1
(i) cos38%cos52° —sin38°sin52" =0
Solution:
(1) LHS = tan 48° tan 23° tan 42° tan67°
= tan(90° — 42°) tan(90° — 67°) tan 42° tan 67°
= cot42° cot 67" tan 42° tan 67°
= (cot42° tan 42°)(cot67° tan 677)
= (1)(1)
=1=RHS
(ii) LHS = cos 38° cos 52° — sin 38" sin 52¢
= cos(90° — 52°) cos(90? — 38°) — sin 38° s5in 52°
= s5in 52° 5in 38° — sin 38" sin 52° = 0 = RHS
k] If tan 2A = cot(A — 18°). where 2A is an acute angle, find the value of A.
Solution:
Given that
tan 2A = cot(A — 18°9)
= cot(90° — 2A) = cot(A — 18°)
=90° -2A=A-18°
= 108° = 3A
= A= 36"
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4. If tan A = cotB, prove that A+ B = 90°.
Solution:
Given that
tan A = cotB
= tan A = tan(90° — B)
=A=90"-B
= A+ B=90°
Hence Proved
5. If sec 4A = cosec(A — 20°), where 44 is an acute angle, find the value of A.
Solution:
Given that
sec 4A = cosec (A — 207)
= cosec(90° — 4A) = cosec (A — 20°)
=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 (%) = cus%.
Solution:
We know that, sum of all angles of a triangle is 180°
So, for a triangle A ABC
LA+ £B+ £C = 180°
= ¢£B+ +£C = 180° — £A
LB+ 2C A

2 B+C A
= 51n (—) ={[05—
Zz z

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

Solution:

sin 67° + cos 75°
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= sin(90* — 23%) + cos(90" — 157)
= cos23° + sin 15°

EXERCISE 8.4

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

1 1
cosecZA 1+ cotZA

; 1 ; 1
sin A = = (Since, cosecA =—)
1+cot= A zinA
So, sinA = ———
! VitcolZ A
sin A
As we know. tan A =
cos A
cosA
Also, cotA =
gin A

So, we can easily see that tan A = -
coLA

Also,sec’A=1+tan*A

-~ 1 _ 1
=34 cot? A {t&ﬂﬂ = catA)
_cot?A+1
"~ cotZA

vVeot?A+1
S SeCcA=—""

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

Solution:

As we know, cosA =
Sac A

Also, sin? A+cos2A=1

sin?A=1-—cos2A

1 2
= s5inA = 1—( )
e sec A

sec2A—1 +secfA-1
= sec2A  secA
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tan*A+ 1 =sec?A

=tan?A=sec?A-1

= tanA =.sec2A—-1

1
cotA = i S
sinA  ysecZA—1
secA
_ 1
vsecZA—1
1 sec A
cosec A = — =
sinA  ysec2A -1

3. Evaluate:

{I] sin® 63%+sin? 27°

o5t 1794 cos2 739

(ii) sin 25° cos 65° + cos 257 sin 65°
Solution:

sin? 63%+zin? 279

cost 17%4cos? 730

_ [sin(90° — 27°)]* + sin® 27°

~ [cos(90° — 739)]2 + cos? 73°
_ [cos27°]2 + sin? 27°

~ [sin 73°]2 + cos2 73°

K cos? 27° + sin® 27°

" sin2 73° + cos? 73°

(1)

(Assin?A +cos2A=1)

e el B

(ii) sin 25° cos 65° + cos 257 sin 65°
= (sin 25°){cos(90° — 25°)} + cos 25°{sin(90° — 25?)}
= (sin 25°)(sin 25°) + (cos 25?)(cos 25°)
= sin? 25° + cos? 25¢

=1 (As,sinA+cos?A=1)

4. Choose the correct option. Justify your choice.
(1) 9sec’A—9tan’ A =
(A) 1
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(i)

(1v)

9

8

0

(1+tan B+ secB)(1 + cot® — cosech) =
(A) 0

(B) 1

) 2

(D) -1

(secA+tanA)(1 —sinA) =
(A) secA

(B) sinA

(C) cosecA

(D) cosA

1+tan® A St
1+cot®A

(A) sec’A
(B) -1

(C) cot*A
(D) tanZA

Solution:

(1)

(if)

9sec® A—9tan® A

= 9(sec® A —tan? A)

=9(1) [as,sec?A =tan?A +1]
=9

Hence option (B) is correct.

(1+tan® + secB)(1 + cotB — cosech)

) 1+3inﬂ+ 1 1+[:|:-5|EI 1
_( cos @ cusﬂ)( sinEl_sinFJ)

_| ([:ﬂsEl +sin@ + 1) (sinﬂ+c038— 1)

= cosf sin B
(sin @+ cosB8)? —(1)?

= sinBcosBO

_ sin®8 +cos®* B + 2sinB cos — 1

sinBcosB
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o] 1+ 2sinBcosB—1
B sinB cosH

3 2sinBcosH b
" sinBcos®

Hence option (C) is correct.

(secA+tan A)(1 —sin A)

= (= +224) (1 -sinA)

COSA cCosA

e (1+sitm) (1 i sinﬂ)

CcosA

1 —sinzﬂ_cnszﬂ

cosA  cosA
=cosA

So. option (D) is correct.
gind A

1+tan?4 M
> iy z
1+cot® A g,005" A

slnz.ﬂ.
cos? A+ sin? A 1
_ cosZ A - cos? A
sin?A +cosZ A 1
sinZ A sin? A
sin? A oy
cos? A

Hence option (D) is correct.

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

(1)
(i1)

(i)

(iv)

1—cos 8
(cosecB — cotB)? = ——
1+cos8
coOsS A 1+sin A
: = 2secA
1+sin A Cos A
tan @ cot g

=1+ secBcosect

1-cot® 1-tan@
[Hint: Write the expression in terms of sin 8 and cos 8]

1+secA  sin?A

SeC A = 1-cos A

[Hint: Simplify LHS and RHS separately]

RO . g e
—— """ = cosecA + cot A, using the identity
cos A+sin A—1 )

cosec2A=1+4 cotZA.

Call: +91- 9686 - 083 - 421 Page 23 of 29 www.vikrantacademy.org



VIKRANTADAD=ZMY"

1+sin A
1—sin A

(vi) =secA+tanA

s sin B-2 sin® B
VIl ———————=tanBb
{ } 2cos® B—cos O

(viii) (sin A + cosecA)* + (cosA+secA) =7 +tan’ A+ cot’ A

1

(ix) (cosecA—sinA)(secA —cosA) = ———

[Hint: Simplify LHS and RHS separately]

(x) (1+tanzﬁ) ! (l—tanA)z RO, -

i+cot? A 1-cotA

Solution:

% N 2 _ 1—cos8
(1) (cosec 8 — cot @) =

LHS = (cosec 8 — cot )2

| cos By 2
A (sinEl  sin B)

_ (1—cos8)* (1-cos8)’

(sin@)2  sin?#@
(1 —cosB)* _ (1 —cosB)? _1-cos@
~ 1-cos?8 (1 —cosB)(1+cosB) 1+cosh
_1—cos8
RHS = 1+cos8
So0. LHS = RHS

Hence Proved.

cosA 1+sin A

(ii) = 2secA

1+sin A COsA
cos A i 1+sinA
1+sinA cosA
cos2 A+ (1+sinA)2
(1+ sinA)(cosA)

cos’A+1+sin*A+ 2sinA
(1 + sinA)(cosA)

sinA+cos?A+1+2sinA
(1+ sinA)(cosA)

LHS =

~ 1+1+2ZsinA 2+ 2sinA
" (1+sinA)(cosA) (1 +sinA)(cosA)
2(1+sinA) 2

= 2secA

r (1+sinA)(cosA) cosA
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RHS = 2secA
Clearly, we can see LHS = RHS

Hence proved.

tan g cot®
(11) e 1+ secB cosecB
LHS = tan @ " cotB
" 1—cot8 1—tan®
sinB cos B
_ _ cosB sin 6
1 — cosB __sinB
sin B cosB
sin @ cosB
_ cos B sin @
sinf —cosB® cosf —sinb
sin@ cosB
sin? @ cos’ B

cos B (sin® — cosB)

1

~ sinB (sin® — cos B)

sin’@ cos®0

N (sinB® —cosB) cosB F

1

sinB

(iv)

- 9686 -

sin*0 — cos3 @
sinBcosB

L (sin B — msﬂ)

(sin® — cos ) (sin® B + cos® B + sin 0 cos B)
sinBcosH

(sm B — cos8)
_ (1 +sinBcosB)
~ sinBcos@
_ (1) (sin B cos 8)
"~ (sinBcosB) (sinBcos a)

=secBcosecB+ 1
RHS =secB cosec + 1
Clearly, we can see that LHS = RHS.

Hence Proved

1+sec A sin” A
secA  1-cosA
1 -I-—l
LHS:l-Irsecﬁ: COS A
secA 1
cos A
083 - 421 Page 25 of 29
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cosA+1
= % = (cosA + 1)
cosA
(1 —cosA)(1+ cosA)
- (1 —cosA)
1—cos?A sin® A
= 1—cosA = 1 —cosA

sin® A

1-cos A

Clearly, LHS = RHS
Hence Proved

cos A—-sin A+1

RHS =

; = cosec A + cotA
cos A+sin A—1

Using the identity cosec?A = 1 + cot? A

cosA—sinA+1

Lig cosA+sinA-—1

On dividing the numerator and denominator by sin A, we get

cosA sinA 1
_sinA  sinA " sinA
cosA | sinA = 1
sinA  sinA sinA
K cotA— 1+ cosec A
" cotA+ 1 —cosecA
_ {(cotA) — (1 — cosec A)}{(cotA) — (1 — cosecA)}

" {(cotA) + (1 — cosec A)}{(cotA) — (1 — cosec A)}

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

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

. 2cosec’ A+ 2 cotA cosecA — 2cotA — 2cosecA
N cot?A — 1 — cosec? A + 2 cosecA

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

= cosec A + cotA

RHS = cosec A + cotA
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Clearly, LHS = RHS

Hence Proved

1+sin A
1—sin A

LS - 1+sinA
~ J1—sinA

_ |(1+sinA) (1 +sinA)
~ (1 —=sinA)(1+sinA)

=secA+tanA

_ (1+sinA) 1+sinA
~ VI—-smn?A vcosZA

1+sinA
T " cosA

BRHS = secA+tan A
Clearly, LHS = RHS
Hence Proved

=secA+tanA

i inB-2sin® 8
{vu} u:tﬂnﬂ

2cos? B—cos B
_ sin@ — 2sin® B
~ 2cos? @ — cos#
sin® (1 — 2sin® 8)
cosB(2cos?B8—1)

sin® x (1 —2sin® @)
cosB x {2(1 —sin28) — 1}
sin@ x (1 — 2sin” B)
cosB X (1 — 2sin? 8)

LHS

=tanB
RHS = tan 6
Clearly, LHS = RHS
Hence Proved
(vitli) (sin A+ cosecA)2 + (cosA +secA)2 =7 +tan? A+ cotZ A
LHS = (sin A + cosec A)? + (cos A + sec A)*

=sin? A + cosec? +2 sin Acosec A+ cos?A+secZ A+ 2cosA secA
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=sin?A+cos?A+cosec’A+sec’A+2 sinA (ﬁ) +

2cosA (ﬁ) (Since. ccsecA—gi: = and secﬁ—m: A}

=]1+14+cot?A+1+tanfA+2+2
=7+tan’ A+ cot?A
= RHS

Hence Proved

(ix) (cosecA —sinA)(secA—cosA) = :

fan A+cotA

LHS = (cosec A —sin A )(sec A — cos A)

= ” 1 . - -
—l(gm + —Sin A) (m — COos A) (Since, cosecA = Sih and secA =

cos A}
B (1 — sin? P.) (1 — cos?® A)
sinA cosA

_ (cos®A)(sin* A)
sinAcosA

=sinAcosA

RHS = @A+ coth

B 1 B 1

~ sinA |, cosA  sin?A +cos?ZA

cosA  sinA sin Acos A

sinAcos A

= = sinAcosA
sin? A +cos2 A

Since, LHS = RHS
Hence Proved

(x) (1+tan2A) = (1—mna)z .

1+cot A 1-cotA

sin?A cos?A+sin?A

1+tan*A _ 1+mszﬂ= p—
1+ cotzA 1 cos?A  sin? A+ cos2A
sin? A sin? A
1

__TOSEA._ sin? A
~ 1  cosZA

sin? A
=tan®A
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(1—tal1ﬂ)z _ 1+tan?A—2tanA
1—cotA) 1+ cot?A— 2cotA

B secZA—2tanA
" rosecZA — 2cotA

1 2sin A 1—2sinAcosA

_cos?A  cosA _ cos? A
1  2cosA 1-—-2sinAcosA
sinfA  sinA sin? A
sin® A S
cos? A

Hence Proved
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