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Sol:
Let us first draw a right AABC, right angled at B and 2C = 6

Prependicular _ AB _ V3

Now, we know thatsin = — = — = —
hypotenuse AC 2

C
So, if AB = v/3k, then AC = 2k,where k is a positive number.
Now, using Pythagoras theorem, we have:

AC? = AB? + BC?

= BC? = AC? — AB? = (2k)? — (V3k)

= BC? = 4k? — 3k? = k?

= BC =k

Now, finding the other T-rations using their definitions, we get:

Cosp=2=X_1

AC 2k 2

_ 4B _ Bk _
Tan 6 =—-="—= 3

1 1 1 2 1

..cotH—m—\/—g,cosece—m—\/—gandsec@—m—Z
Sol:
Let us first draw a right AABC, right angled at B and 2C = 6.

B BC 7
Now, we know that cos § = ———— = — = —
hypotenuse AC 25

A

25k

3]
.
C 7k B

So, if BC = 7k, then AC = 25k, were k is a positive number.
Now, using Pythagoras theorem, we have:
AC? = AB?* + BC*
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= AB? = AC? — BC? = (25k)? — (7k)?

= AB? = 625k* — 49k? = 576k?

= AB =24k

Now, finding the trigonometric ratios using their definitions, we get:

. AB 24k 24
Sinf=—=—==—
AC 25k 25
AB 24k 24
Tanf =—=—=—
BC 7k 7
1 7 1 25 1 25
w0t =——=— ,cosecd = — == and secl = —=—
tan @ 24 sin @ 24 cos 6@ 7
Sol:

Let us first draw a right AABC, right angled at B and 2C = 6
Perpendicular __ AB _ 15

Now, we know that tan 6 = =
Base BC 8

A

/) .

c 8k B

So, if BC = 8k, then AB = 15k where k is positive number.
Now, using Pythagoras theorem, we have:

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

= AC? = 225k? + 64k? = 289k?

= AC =17k

Now, finding the other T-ratios using their definitions, we get:

Sin g = 42 — 13 _ 13
AC 17k 17
Cosp=2C=3L_2%
AC 17k 17
~coté@ =;=£,cosect9 =;=£ and secf =1 -1
tan 6 15 sin @ 15 cosf@ 8
Sol:
Let us first draw a right AABC, right angled at B and 2C = 8
Now, we know that cot § = ——22¢ __ =5¢ 5

Perpendicular T AB
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-

C 2k

So, if BC = 2k, then AB =k, is a positive number.

Now, using Pythagoras theorem, we have:

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

= AC? = 4k? + k? = 5k*

= AC = 5k

Now, finding the other T-ratios using their definitions, we get:

inp=f_ 5 _1

Sme_Ac_x/Ek_\/E

BC 2k 2

COSG—E—E—E
1 1

11 B B B B
--tan@—cotg—z,cosece——Sine—\/gandsece — =

|5

Sol:

Let us first draw a right AABC, right angled at B and 2C = 6

H t AC 10
Now, we know that cosec § = —Fo—2¢_ — 22 — Y2
Perpendicular AB 1

C

So, if AC = (m)k, then AB = k is a positive number.
Now, by using Pythagoras theorem, we have:

AC? = AB? + BC?

= BC? = AC? + BC?

= BC? = 9k?

= BC =3k

Now, finding the other T-ratios using their definitions, we get:
AB k 1

tanf=—=—=-
BC 3k 3
cose—ﬂ——gk =2
T AC T V10k V10
R S | _ 1 _ 1 410
"Sme_cosece —m,cotH —tan9—3andsect9 ==
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Sol:
. _ a?-b?
We have sin 0 = Tipz
As,

Cos?6 =1 —sin? 6

aZ—p2\ 2
=1-(55)
1 (a2-p2)’
T 1 (aZ+b?)?

_ (a?+b?)*—(a?-b?)

- (a2+b2)
[(a®+b?)-(a®-b?)[[(a®+b?)+(a*~D?)]

(aZ+b2)2

_ |a?+b2-a?+b?][a®+b%+a?-b?]

- (a%+b?)?

_ [2p?][2a%]

"~ (a?+b2)?

4a?b?
4a2p?
(a2+b2)2
2ab
(a%+b?)

=cos? 0 =

= cosb =

= cosfH =

Also,

sin@
tanf =

cosf

a?-p?
— _a’+b?
( 2ab )
a?+b2
a?-b?

2ab
Now,

1
cosecd = —
sinf

_ 1
= Z_pZ.

a2—b2
__a?+b?
T a2-p2

Also,

secl =
_ 1
- ( 2ab )
a2+b?
__a?+b?
o 2ab

cosf
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AsS,

225 -
= cosec?A ==
225

289

= cosecA = |—
225

17
= cosec A = —

15
2117
sinA 15
) 15
SinA= —
17

Also,
Cos?A=1-sin%4A

-1- (5

225
- 289
_ 289-225
T 289 ot
= c0s%A = —
289
64
= cosdA = |—
289

8
= Cc0SA =—
17

1 8

secA o 1_7
17
= secd = 5
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Sol:
We have sin A =—
41

AS,
Cos?A=1-sin%4A

Sol:
Let us consider a right AABC right angled at B.
Now, we know that cos 0 = 0.6 = 25 = 2
AC 5
A

4k

=

C ik

So, if BC = 3k, then AC = 5k, where k is a positive number.
Using Pythagoras theorem, we have:

Ac? = AB? + BC?

= AB? = AC? — B(C?

= AB? = (5k)? — (3k)? = 25k? — 9k?

= AB? = 16k?

= AB = 4k
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Finding out the other T-rations using their definitions, we get:

. AB 4k 4

Sinf =—=—=-
AC 5k 5

AB 4k 4

tanf = —=—=-
BC 3k 3

Substituting the values in the given expression, we get:
5sinf —3tané
4 4
=5(3)-3()
=4 —-4=0=RHS
i.e., LHS = RHS
Hence, Proved.

Sol:
Let us consider a right AABC, right angled at B and 2C = 6.
Now, it is given that cosec 6 = 2.

. 1 1 AB
Also, sin8 = =-=—
cos ech 2 AC
A
2k k
8
.
C Ik B

So, if AB =k, then AC =2k, where K is a positive number.
Using Pythagoras theorem, we have:

= AC? = AB? + B(C?

= BC? = AC? — AB?

= BC? (2k)? — (k)?

= B(C? = 3k?
= BC = 3k
Finding out the other T-ratios using their definitions, we get:
BC 3k _ 3
cosf=—=—=—
AC 2k 2
AB k 1
Tanb = = =%
Cotd = — = 3
tan @

Substituting these values in the given expression, we get:
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2+43

_ V3(2+V3)+1
T 243
_ 2V3+3+1
T 243
_2(2+V3) _ 2

243
i.e.,, LHS =RHS

Hence proved.

Sol:

Let us consider a right AABC, right angled at B and 2C = 6.

Now it is given that tan 6 = -1

BC 7

>

So, if AB =k, then BC = v7k, wher k is a positive number.
Using Pythagoras theorem, we have:

AC? = AB* + B(C?

= AC? = (k)2 + (V7k)*

= AC? = k? + 7k?

= AC = 22k
Now, finding out the values of the other trigonometric ratios, we have:
Sing=28_-_%k _ 1
Y= T2k 2z
Cosg = 56— YTk _ 7
OSU =T ek 2z
, _ =1 2
~ cosec 8 = e 2v2 and sec = i

Substituting the values of cosec 6 and sec 6 in the give expression, we get:
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cosec?0—-sec? 6
cosec?20+sec? 9

_ @)

@)
_el)
()

— 7
— 56+8

7

u|

== =>=RHS
64 4
i.e., LHS = RHS

Hence proved.

Sol:
Let us consider a right AABC right angled at B and 2C = 6
Now, we know that tan § = 22 = 22

BC 21

A

20k 20k

an =

c 21k B

So, if AB = 20k, then BC = 21k, where Kk is a positive number.
Using Pythagoras theorem, we get:

AC? = AB? + BC?

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

= AC? = 841k?

= AC = 29k
Now. Sin@ = 4B _ 20 and cos 6 = Be_21

AC 29 AC 29
Substituting these values in the give expression, we get:
1—-sin 8+cos6

LHS = ———
1+sin6+cos 6
20 21
“297 39
20 21
1+5+5
29-20+21 30 3
= 29 = — = - = RHS
29+20+21 70 7
29
~ LHS =RHS

Hence proved.
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Sol:
We have,

Secf =

| 1o

5
cosf@ 4

4
$c050=§

Also,
Sin?8 =1 — cos? 6

1)

16
=1 -=

25
_ 9

25
= sinf =

Now,
(sinf6—-2cos )
LHS = 52227
(tan6—cot )

_ (sin@-2cos )
- (sin 0 cos 9)

cosf sinf
_ (sin@-2cos0)
- (sin2 6—cos? 9)

sin @ cos 6

sin@cosf(sind—2cos )
(sin® 6—cos® 9)
_ x5 (G2)
®-@
2
(339)
_2(3)

&)
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14. sol:

secB—cosec 6

LHS =

secO+cosec 6

1 1
cosf _sinf

1 1
( os 9+sin9

)

N—

N—

Q

sin6-cos 6
— ( sin 6 cos O )
- sin 8+cos 6
( sin 6 cos 6 )

sin 6—cos 6
- ¢ sin @ )
(sin 6+cos 9)

sin @

(sin 0 cos 9)
sinf sinf
(sin 6  cos 6)
sin@  sin6

_ |1—cos®
1+cos @

15.

Sol:

cosec260—cot2 0
LHS = [cosec0-cot’t
sec22-1
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Sol:
LHS = (sec + tan9)
- 1 sin @

cos @ cos @
1+sin @
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17.

__ (sinf-cot6)
- 2tanf

sinZ 6—cos 6
sin 6
2sin @
cos 6

( )
cos @(sin? —cos )
2sin2 60
cos B(1—cos? 8—cos 6
2(1—-cos20)

~ 5x2x16
_ 3

" 160

=RHS

18.

Sol:
Let us consider a right AABC, right angled at B and 2C = 6

Now, we know that tan § = 22 = 2
BC 3
A

sk &

.
C Ik B

So, if BC = 3k, then AB = 4k, where k is a positive number.
Using Pythagoras theorem, we have:
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AC? = AB? + BC? = (4k)? + (3k)?
= AC? = 16k? + 9k? = 25k?

= AC =5k
Finding out the values of sin 8 and cos 8 using their definitions, we have:
. AB _ 4k _ 4
Sinf =—=—=-
AC sk 5
Cosg=25=3K_3
AC ™~ 5k 5

Substituting these values in the given expression, we get:
(sin@ + cos @) = (§+§) = (g) = RHS

i.e., LHS = RHS

Hence proved.

Sol:
a

Itis given that tan 8 = -

LHS = as?ne—bcose
asinf+bcos6

Dividing the numerator and denominator by cos 8, we get:

atanf6-b sin @
~tanf =
atan6+b cosf@

Now, substituting the value of tan 6 in the above expression,we get:

a(5)->

a(%)+b
a2
I
a2
7+b
_ a2_b2 _
=S =RHS
i.e., LHS =RHS

Hence proved.

Sol:

Let us consider a right AABC right angled at B and 2C = 6.
We know that tan 6 = g = g
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5k
> &%

-
C 3k B
So, if BC = 3k, then AB = 4k, where k is a positive number.
Using Pythagoras theorem, we have:

AC? = AB* + BC?

= AC? = 16k?* + 9k?

= AC? = 25k?

= AC =5k

Now, we have:

; _4B _ 4k _ 4

SlnH_AC_Sk_S
BC 3k 3

COSQ_E_Q_E

Substituting these values in the given expression, we get:
4 cosO—-sinf
2 cos B+sinf

_5)=

23

]
91
n

=8 _ % = RHS
i.e.,, LHS = RHS
Hence proved.

Sol:
It is given that cos 8 = g

__4sin6-3cos@

LHS = —
2sinf+6cosf
Dividing the above expression by sin 8, we get:
4-3cotl cosf@
2+6cotf [ cotd = sin9]

Now, substituting the values of cot 8 in the above expression, we get:
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4-3(3)

2+6(2)

_4-2 2 1
244 6 3
i.e.,, LHS=RHS
Hence proved.

Sol:

—tan2
LHS = (1—tan“ 0)

(1+tanZ 9)
1
— (1_cot2 6)

1
(1+cot2 6)

cotZ 6-1

— __cot?9
cot2 f+1

( cot2 0
cot?6-1
cotZ 0+1

)

4

(As,3c0t0 = 4 orcotf =§)

RHS = (cos? 8 — sin? 0)
_ (cos?8-sin? 0)
1
(cosz 9-sinZ 6
— sin2 6
= T
(sinz 9)
cos? 9_sin2 6
— sin?0 _sin?6
cosec?0
_ (cot?28-1)

" (cot2 6+1)

_ 1%y
(%)
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Since, LHS = RHS
Hence, verified.

Sol:
g 17
It is given that sec6 = 5
Let us consider a right AABC right angled at B and 2C = 6

1 8 BC
We know that cos@ = —=—=—
sec@ 17 AC

A
17k 13k
g
.
c 3k B

So, if BC = 8k, then AC = 17k, where K is a positive number.
Using Pythagoras theorem, we have:
AC? = AB? + BC?
= AB? = AC? — BC? = (17k)? — (8k)?
= AB? = 289k? — 64k? = 225k*
=AB = 15k.
AB _ 15k _ 15

Now, tan 8 = 28 =L gndsing =22
BC 8 AC 17k 17

3-4sin?6 _ 3-tan?@

4cos20-3 1-3tan2@

Substituting the values in the above expression, we get:

The given expression is

2
pns =226

2
8
4(35) -3
900

3289
= 756_

289
_ 867-900 33 33

256—867 -611 611

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

2
RHS:ﬁ

15\2
1-3(3)
_z2zs
—_ 64
= s
64
_192-255 33 _ 33
64—-675 —611 611
~ LHS = RHS

Hence proved.

Sol:

In AABD,
Using Pythagoras theorem, we get

AB = VAD? — BD?

Again,
In AABC,
Using Pythagoras therem, we get

AC = VAB? + B(C?
JVETE
V36 + 16

a

\S}
=
3
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Sol:

25 cm Tcm

A 24cm B

Using Pythagoras theorem, we get:

AC? = AB* + B(C?

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

= AC? =576 + 49 = 625

= AC = 25cm

Now, for T-Ratios of A, base = AB and perpendicular = BC

(i) sina=2=2L
AC T 25
. AB _ 24
(II) CosA = E = E
Similarly, for T-Ratios of 2C, base = BC and perpendicular = AB

iy AB _ 24
(ili) sinC = ik
. BC 7
(iv) cosC ==
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Sol:

29
o 20 cm

6
-

B 21 cm C
Using Pythagoras theorem, we get:
AB? = AC? + BC?
= AC? = AB? — BC?
= AC? = (29)% — (21)2
= AC? = 841 — 441

= AC? = 400

= AC = V400 = 20 units

Now, sin 0 —4c_26 and cos @ —Bc_21
AB 29 AB 29

2 2
. 21 20 441 400 41
C0520—51n29=(—) —(—) = — =
29 29 841 841 841

Hence proved.

Sol:

13 ecm 5cm

A B

12cm
Using Pythagoras theorem, we get:
AC? = AB? + B(C?

= AC? =122 + 5% = 144 + 25
= AC? = 169

= AC =13 cm

Now, for T-Ratios of 2A, base = AB and perpendicular = BC
AB 12

()cos A = T
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1 o_4Ac_ 13
sinA  BC 5
Similarly, for T-Ratios of 2C, base = BC and perpendicular = AB

_ E _5
(iif)cos C = 5

(il)cosec A =

i 1 _Ac _ 13
(|v)cosecC— T
Sol:
LHS = (3cosa — 4 cos® a)
= cos a(3 — 4 cos? a)

V1 —sin?a [3 — 4(1 — sin? a)]
= ’1 - — [3 4 1 - —
Jz—z[3—4(rz)]

= 13l3_4(3
= f:[3-4C)]

_ I3
= fz [3-3]
E
= Jz101
=0
=RHS
Sol:
C
B A
In AABC, 2B = 90°,
As, tan A = -

3
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B _ 1
AB 3
Let BC = x and AB = x /3
Using Pythagoras the get

AC = VAB? + B(?

= f(x\/§)2 + x2
e
4x2

= 2X

Now,

()LHS =sinA.cos C + cos A .sinC
—BC BC L AB AB
T AC TAC ' ACT AC

(& (&)
2

-(2)'+ )
4

=1

=RHS

(iDlLHS = cos A .cos C —sin A .sinC
_AB BC BC AB

TAC "AC AcC "AC

_xV3 «x x xV3

2x 2x  2x | 2x

A B

In AABC, 2C = 90°
SinA = B¢ and
AB

) AC
SinB =—
AB
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As, sin4d =sinB
BC _ AC
AB  AB
= BC = AC
So, £A = 4B (Angles opposite to equal sides are equal)

Sol:

A B

In AABC, 2C = 90°

TanA = B¢ and
AC

AC
TanB = —
BC

As,tanA = tan B
BC _ac
AC ~ BC
= BC? = AC?
= BC = AC
So, 2A = 4B (Angles opposite to equal sides are equal)

Sol:

We have,
Tand =1

sind

cosA -
= sinA4 = cosA

= sinA—cosA= 0

Squaring both sides, we get

(sinAd — cosA)? =0

= sin? A + cos?A — 2sinA.cosA =0
= 1—2sind.cosA=0
~2sinA.cosA =1

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

33.

Sol:

P Q

In APQR, £Q = 90°,

Using Pythagoras theorem, we get
PQ = JPRZ— QR?

=Vx? + 4x + 4 — x?

Ji(x+1)
2Vx +1

Now,
(1) (Vx + 1) cot®
=(Vx +1)x %
=(Wx +1)x 2\/%

2

(ii) (Vx3 + x2) tan @
:(w/xz(x+ 1)))(%
=x+(x+ 1)x2\/%

x2

T2
(iii)cos 0
_PQ 0 2Vx+1

" PR x+2
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Sol:
LHS = (i)2 + (ﬂ)2 -1
“ \x+y 2
_ 2 ]2 [(cosecA+cosA)—(cosecA—cosA)]2 -1
a | (cosec A+cos A)+(cosecA—cos A) 2

_ 2 ]2 [cosecA+cos A—cosecA+cos A]Z 1

|l cosecA+cos A+cosecA—cos A 2

2 ]2 n [ZC(;SA]Z 1

|2 cosecA

2
! ] + [cosA]? — 1

| cosecA
= [sinA]? + [cosA]? — 1
=sin?A+cos?A—1

Sol:

LHS = (ﬂ)2 + (ﬂ)2
x+y 2

_ [(cotA+cosA)—(cotA—cosA) 2 (cotA+cosA)—(cotA—cosA) 2

- | (cotA+cosA)+(cotA—cosA) [ 2

_ [cotA+cosA—cotA+cosA 2 cotA+cosA—cotA+cosA]?

- _cotA+cosA+cotA—cosA] [ 2 ]

_ [2cosA 2 2cosA]?

_2cotA] [ 2 ]

CcoSA

2
= cosA l + [COSA]Z

()

[sinA cosAl?

| cosA ] + [COSA]Z
= [sinA]? + [cosA]?
=sin? A + cos? A

=1

= RHS
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