Class X Chapter 5 — Trigonometric Ratios Maths

CLASS24

Sol:
Let us first draw a right AABC, right angled at Band 2C = 8
Now, we know that sin 8 ZM =4 F
hypotenuse AC 2
So, if AB = \/gk, then AC = 2I;, where k is a positive number.
Now, using Pythagoras theorem, we have:
AC? = AB? + B(C?
2

= BC? = AC2 — AB? = (2k)2 — (V3k)
= B(C? = 4k2 — 3k2 = k2
= BC=k
Now, finding the other T-rations using their definitions, we get:

BC _ k _ 1
Cosf=_=_=_

i _
Tan 6 =_=""= V3

Be, Ky 1 2 1
~cotf = =_,cosec@=___=_ andsect = =2

tan & V3 sin @ V3 cos @
Sol

Let us first draw a right AABC, right angled at Band 2C = 6.

%IOW, we know thatcos8=___ _BC_ 7
ase

hypotenuse AC 25

[ T B
So, if BC =7k, then AC = 25k, were k is a positive number.
Now, using Pythagoras theorem, we have:
AC? = AB?2 + B(?
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= AB? = AC2 — BC? = (25k)? — (7k)?
= AB? = 625k2 — 49k = 576k? CLASS24
= AB =24k

Now, finding the trigonometric ratios using their definitions, we get:
AR _ 24k _ 24

AC 25k 25
AB _ 24k _ 24
Tang =—=—=

BC . Tk _ 7
1 7 1

~cot@ = =__ ,cosec @ = ! :Eandsecez =25
tan & 24 sin@ 24 cos @ 7
Sol:
Let us first draw a right AABC, right angled at B and 2£C = 8
Now, we know that tan § = Perpendicular — 45— E
Base BC 8
A
H(; 1tk
/
<o |
C Bk B
So, if BC = 8k, then AB = 15k where k is positive number.
Now, usmg Pythagoras theorem, we have:
AC? = AB? + BC? = (15k)2 + (8k)?
= AC? = 225k? + 64k2 = 289k?
= AC=17k
Now, finding the other T-ratios using their definitions, we get:
Sing =248 =15 _ 15
% _4
Cos § = ==
AC | 17k _ 17 ) . 4
~cot@=_"_ =" ,cosec8=___=_" andsecd =___ =17
tan & 15 sin @ 15 cos@ 8
Sol:
Let us first draw a right AABC, right angled at B and 2C = 8
Now, we know that cot 0 = —_Base = _2

Perpendicular AB
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[« 2k 3

So, if BC =2k, then AB =k, is a positive number.
Now, usmg Pythagoras theorem, we have:

AC?2 = AB? 4+ BC? = (2k)? + (k)?

= AC? = 4k2 + k2 = 5k2

th

= AC =+/5k
Now, finding the other T-ratios using their definitions, we get:
Smp=28=_"> ="
Cos 8 :A% :\/gzi :ﬁi
AC Bk 4B
~tan B=_1 :1,COS€CQ =_' = \5and sect :; = f
cot@ 2 sin 8 cos @ 7
Sol:
Let us first draw a right AABC, right angled at B and 2C = 8

AC _ 100
Perpendicular AB 1

Now, we know that cosec 0 =Hyporenuse

So, if AC = (\/10)k, then AB = k is a positive number.
Now, by using Pythagoras theorem, we have:

AC? = AB? + B(?

= B(2 = AC? + B(?

= B(C? = 9k2
= BC=3k
Now, finding the other T-ratios using their definitions, we get:
E 1

tanf =48 = _ = _

BC 3k, 3
cos0=8=_" =_"_

Ac  V1ok V10
~sin@=_1 =1 cotd= =3 and secd = :E

cosec O 10 tan & cos@ 3
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; 2,b2
We have sin 0 =2
a’+b?
As,
Cos28 =1 —sin28
a2_p? 2
=1-(—)
a +hb 2
1 (asz 2)
T 1 (aZ+b?)2
(2452’ (a>~b%)"
- (a?+b?)
[(a®+bH)~(a®=bH)][(a?+bD)+(a’~b?)]
. (a2+02)2
[a2+b2—a2+b2|[a2+ b2 +a2— b2
Z (aZ+b?)2
[2b%[2a%]
T (224522
22
=cos?20 =_"""
(a2+52)2
T
=cosf = vV~
(a?+b2)2
2ab
= cos0 = _*
(a2+b%)
Also,
tanf = siné
B cost
—b
o
—=_a :;b
Gz?
ﬂszz
T 2ab
Now,
cosecl =
sinf
1
= el pZ.
(:z_bz)
_ al+b?
T a2—p2
Also,
secd =
cosf
1
= _Z?rb—)
Goe
_ a?+p?
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And,

cot8 = !

tand

= —2%—2—

(a2ab )
_ Zab

aZ—h2

Sol:
We have,
15cotA =8
= cotA=2

15
As

]

cosec?A =1+ cot?2 A
=1+ %)’
15

64

= laFer
225

_ 225464

225
= cosec?d =

289
225
89
= cosec A= \/2_
225

17

= cosec A =_

15
A _17
sind 15

SinA= 2
n —17

Also,
Cos2A=1-—sin24

289
_ 289-225
289
64
= c052A = __
289_
64

=cosA=v "
289

8
= cosA=_
17

1 _ 8

A 17
sec 1

7
= secA =
&

CLASS24
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Sol:
We havesm A=2

41
As,
Cos?2A=1-sin?4

=1-()°

8l

=1-_—
1681

_ 1681-81

1681 oo
=c0s24 =

1681
\/'TGUU

1681

=cos A =

Sol:
Let us consider a right AABC right angled at B.

Now, we know that cos 06 =0.6 = __ = 4
AC 5

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

Ac? = AB? + B(?

= AB? = AC? — B(?

= AB? = (5k)2 — (3k)2 = 25k2 — 9k2

= AB? = 16k2

= AB = 4k
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10.

Finding out the other T-rations using their definitions, we get:

. AB 4k 4
Sing="_="="_
%_#%_
tanf="_=_"="_
BC 3k 3

Substituting the values in the given expression, we get:
5sin 84— 3 tanf

=50-30

=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 8 =2.

. 1 1 A
Also, sinf = — _
cos ec@ 2 AC

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

= AC? = AB? + B(?

= B(C? = AC? — AB?

= BC2 (2k)% — (k)?

= B(C? = 3k?

= BC = 3k

Finding out the other T-ratios using their definitions, we get:

cos@ :f: Ji: v

Tan8="_=_ =__
BC 3k V3
-1 =

COtQ_'canﬁ_\[3

Substituting these values in the given expression, we get:

CLASS24
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sin@

Cotd + 1+1cos|9 CLAssz4
=3 +L2)?

1

=3+ ﬁ
2
1
=3+ =
B3+
T 23
2y343+41
243
_202+3) _ 2
==
Le., LHS=RHS
Hence proved.

11.

Sol:

Let us consider a right AABC, right angled at B and 2C = 6.
S AB _ 1
Now it is given that tan 8 =~ =

BC A7

So,if AB =k, then BC = 7k, wher k is a positive number.
Using Pythagoras theorem, we have:
AC2 = AB? + B(?
2
= AC? = (k)2 + (V7k)
= AC? = k2 + 7k2
= AC = 22k
Now, finding out the values of the other trigonometric ratios, we have:
1

Sing="=_% =1
AC 22k 2@
Cos@ =2 =_F _ V7

AC A 2

. cosec8=_"_ =2yZandsec=_"__2V2
sin 8 cos & \[Z

Substituting the values of cosec 8 and sec 6 in the give expression, we get:
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12.

cosec?@-sec? @

cosec’@+sec? @

avay -

2

(2v2) =
8
8-(z)
=~ ©

w1 00
—~
—

@

7

6+

7
8 _3=RHS
64 4

ie., LIS =RHS
Hence proved.

|
[
-]

s

1
Sol:
Let us consider a right AABC right angled at B and 2C = 8
Now, we know that tan § = f = ﬁ
(W 21

C 21k B

So, if AB = 20k, then BC = 21k, where k is a positive number.

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

= AC2 = (20k)2 + (21k)>

= AC? = 841k2

= AC =29k

) AB 20 BC
Now.Sin0=_"_=_andcos@ =_=_"
AC 29 AC 29

Substituting these values m the give expression, we get:

1—sin 8+cost
LHS =————

- 1+sin 8+cos &
120,21

21

29 29
220421 g
_ 33— 30 _ Y _
T 2ota0+2l — RHS
e 07

~LHS=RHS- -
Hence proved.

CLASS24
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Sol:
We have,
Sec@ = E
4
L _s
cos @ - 44
= cos@ =_
5
Also,
Sin28 =1 —cos?2 4
_1—™2
1€
=1-=
25
=
25 5
= sin@ =_
5
Now,
LHS = {sin@—2cos @)

14,

- (tan 8—cot @)
_ (sin@—2cos 8)

sin# cos @
(cusﬁ‘ 51116)

_ (sinf—2cos8@)

= —=mEP-Tos=

(w5

sin g cos @

sing cosd (smb —2cosb )
(silf 6 —cos’0 )

S axdh
55 25 .
3 4

12 3 B8

T Eg(g—mg)
(x5

12 -5
EXE?)
,__-‘
G5

12
7
=RHS
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Sol:

LHS = \/se.:.ﬂ:msﬁ.r_ﬂ

sec 8+cosec @
_1_1_
= \/Esgjﬁ_ﬁmp. )

cos & sing

sin 8—rcos &
— sin @ cos 3

sin 64 cos 9)
sin @ cos &

sm f#—cos &
— )

-\/- sin 9+c559
— = 2

sin @

sin 6' _cos &, g

sm 2 sin 9
“SIinH |, g5 ¢ COS

sin 6‘ sin 6‘

e \/‘171:058

1+cos 8

,ﬁh

w

- 9
)

_ @

5

_\/I

=

Il
m sl
w2

15. 1
Sol:

LHS = .

sec22—1

1
tanZ @

= vcot2 9
=cot 8
=+cosec?6 — 1

cosec?@—cot? @

CLASS24
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16.
Sol:

LHS = (sec@ + tan )

1 sin @
+

cos & cos @
_ 1+sing

R v1-—sin-éd
(1+)
—¢
1a
5

1 _aZ

1 b2

_ (bta)
Vib+a)V(b—a)
V{rta)
V(b—a)

_ Jbta

b—a

=RHS

CLASS24
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17. 1

Sol:
__ (sinf—cot#d)

LHS =
2 tgan [
sing@—="""
— sin 8

T, sinB.
2 (CI:IS J

sin? A—cos @
2 sin £
(cusﬂ)
__ cos .‘i(sm2 6—cos 6)
2sinZ@
_ cos 8(1—cos? 8—cos @

2(1—cos? 6)
3 323
_Ei-@) —d
32
21-() ]
3097
_9
2(1—2)
3259715
_st—zv—
A
3.1
252
5 3
5x2Zx16
3

160
=RHS

18. Sol:

Let us consider a right AABC, right angled at Band 2C = 8

AB 4

Now, we know that tan8 = —_ = _

A

c 3k B

So, if BC = 3k, then AB = 4k, where k is a positive number.

BC 3

Using Pythagoras theorem, we have:

CLASS24
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19.

20.

AC? = AB? + BC? = (4k)% + (3k)? CLASS24

= AC? = 16k?% + 9k2 = 25k?

= AC=5k

Finding out the values of sin 8 and cos 8 using their definitions, we have:
AB _ 4k _ 4

Sin8 = —=_
% _¥ S

Cos8=_"=_"_="_
Ac 5k 5

Substituting these values in the given expression, we get:
4 7

(sin@ +cos8) = (—+ é = (? = RHS
5

ie., LHS=RHOS

Hence proved.

Sol:

Itis given that tan8 = £
b

gl A asin@—beosé

a sin @+b cos @
Dividing the numerator and denominator by cos 8, we get:

a tan 8 (~tan@ = S 0)

a tan G cos O

Now, substituting the value of tan @ in the above expression, we get:
[+3

(I(E)—b

BT =i

a(;)+b

Hence proved.

Sol:
Let us consider a right AABC nght angled at B and £C = 6.
We know that tan8 = =

BC 3
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21.

| CLASS24
A%

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

AC? = AB? + B(?

= AC? = 16k2 + 9k2

= AC? = 25k2
= AC =75k
Now, we have:
AB _ 4k _ 4
Sing="_="="_
e 3
Cos=_=_"="_
AC 5k 5
Substituting these values in the given expression, we get:
4 cos B—sin @
2 cos @+sin @
49
5 -
2(3)+5
1253 ®
-5 3
6, 4
ELE
12—4
- 5
T ot
5
=8 —4—= RHS
10 5
Le., LHS=RHS

Hence proved.

Sol:
. 2
Tt is given that cos & = Z
3
4sinf—3cos@
LHS =———
2s8in@+6cosf
Dividing the above expression by sin 8, we get:
- cosd
4—3 cot @ [ cot@ = ]
2+6 cot @ sin @

Now, substituting the values of cot @ in the above expression,we get:
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2+6(=

_42_2_1
244 6 3

1e., LHS=RHS

Hence proved.

22.

Sol:
LHS = (1-tan?@)
(]1+tan2 &)
(1— L)

— cotZ g
(1+ )

cotZ g
cot? §—1
- cot? @
(catz B+1)
cotdg
— cot?g—1

cot? @+1

42
(-1 l _ 4
= (A5,3c0t9—4orcot9—§)

RHS = (cos? 8 — sin? 6)
— (cos? 8—stn? )
1
cosZ f—sinZ @
= sinZ 6
(sin2 9)
cos2 g 5122 g

— sin & sin @
cosecZd

_ (cot?e—1)
(cot2 8+1)
42
_ 1 -1
==
[(5) +1]
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Since, LHS =RHS
Hence, verified.

23. i
Sol:
It is given that sec 8 = —
8
Let us consider a right AABC right angled at B and 2C = @
We know that cos@ = -~ =8 = 5¢
sec 17 AC
A
17k 15k

So, if BC = 8k, then AC = 17k, where k is a positive nmumber.
Using Pythagoras theorem, we have:
AC?2 = AB? + B(?
= AB? = AC? — BC? = (17k)? — (8k)>?
= AB? = 289k2 — 64k2 = 2252
=AB =15k.
15k _ 15

AB_ 15 . AB
Now, tanf =__= “andsing =" _= "= __
BC 8 5 AC 37k 17
. e - o 3a4sn @ _ 3-tan®éd
The given expression is_3—#sin = =
4 cos26-3 1-3tane@
Substituting the values in the above expression, we get:

2
3-4
LHS = di’
4(_) -3
17)
900
33—
758
=756 =
——3
289
_ 867900 _ 33 33

T 9E6-867  —6ll 611

CLASS24
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RHS=—"

1-3¢2)
225
= 64

64
_ 192255 _ 33 33

64-675 611 611
~ LHS=RHS
Hence proved.

24,
Sol:
n
4cm
&

Y, c

4em
A R

In AABD,

Using Pythagoras theorem, we get
AB = VAD? — BD?

— 102 —g2

_ Vi00 - 64

~V36

=6cm

Agamn,

In AABC,

Using Pythagoras therem, we get
AC = VAB? + B(?

=62 + 42

=36 + 16

~ /52

= ZJE cm

CLASS24
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/
2Sem Tem
it

24 errl B
Using Pythagoras theorem, we get:
AC? = AB? + B(?
= AC? = (24)? +(7)?
= AC?2 =576 +49 = 625
= AC =25 cm
Now, for T-Ratios of 24, hase = AR and perpendicular = BC
() sina=" ="
A 25
(i) cosA = % = %
AC 25
Similarly, for T-Ratios of 2C, base = BC and perpendicular = AB
(i) sinc=22=2
gic 28
(ivicosC=_=_
AC 25
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Sol:

29 cm

‘ []

B 21 em C

20 cm

Using Pythagoras theorem, we pet:
ABR? = AC? 4+ B(C?

= AC? = AB? — B(?

= AC2 = (29)% — (21)?

= AC? =841 — 441

= AC2 = 400

= AC =400 = 20 units

. AC 26 BC _ 21
Now, sinf =_=_qandcos8 = _="_
AB 29 , AB 29
2 2 21 20 441 400 41
N Sy - 2 4
Cos 0 —sin E° AN B

Hence proved.

27. Sol:

12 e B

Using Pythagoras theorem, we get:
AC?2 = AB? + B(?

= AC? =122+ 52 =144 + 25
= AC2 =169

= AC =13 cm
Now, for T-Ratios of £A, base = AB and perpendicular = BC

. AR 12
(DcosA=_=_
AC 13
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.. _ 1
(i)cosec A = —= g = % CLASSZ4

Similarly, for T-Ratios of 2C, base = BC and perpendicular = AB
(iii)cos ¢ =5¢=°

AC 13
(iv)cosec C = —Ac_13

sin€ AR 12

28.
Sol:
LHS = (3cosa — 4 cos? a)
=cos a(3 — 4 cos?a)
=+1 —sin?a [3 — 4(1 — sin?a)]
_VI-(Z[B-40- (1))
2 2
_ T
y - =
= 3
NEERTS)
3 \fi [3 3]
=Vl
=0
= RHS
29,
Sol:

In AABC, £B = 909,

As tanA = !
V3
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BC _ 1
T _ CLASS24
Let BC = x and AB = x V3

Using Pythagoras the get

AC = VAB? + B(?

= \’(x\/g)2+x 2

=v3x2 4+ x?
=/4x?

=2x

Now,

()LHS =sin A.cos € + cos A .sinC
_BC BC , AB 4B
ACTAC  AC AC
E 2 AR 2

G G
_ x 2 xy/3
G 6D
=1 A

4 4
=1
— RHS

(1) LHS =cosA .cosC —sinA .sinC
_AB BC _BC AB
AC TAC  AC TAC

_x3 ¥ x n3E

2x ; 2x —5-
_¥3 3

4 4
=0
=RHS
30. Sol
.
A R

In AABC, 2C = 900
Sind =% qnd
AB

. AC
SinB=_
AB
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31.

32.

33.

As sind =sinPB

BC _ AC
AB ~ AB
= BC = AC
So, A = 4B (Angles opposite to equal sides are equal)
Sol:
c
A B
In AABC, 2C =900
TanA = ¢ and
46
Tan B =
BC
As, tanA =tanB
BC _ 4c
AC~ BC
= B(C? = AC?
= BC = AC
So, LA = 4B (Angles opposite to equal sides are equal)
Sol:
We have,
TanA =1
- sind -1
cosA

= sinA = cos A

= sind —cosA=0

Squaring both sides, we get
(sinA—cosA)2 =0

= sin?A +cos2A—2sind.cos4A =10
= 1—-2sind.cosA =10
~2sinA.cosA=1

CLASS24
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Sol:

In APQR, £3 = 909,
Using Pythagoras theorem, we get
PQ =VPR? — QR?
=(x +2)? — x2
=Vx2 + 4x + 4 — x2
=V4 (x+1)
=2/x +1
Now,
(i) (Vx + 1) cot@
i QR
= (VT FI)x_
£Q

= (VIFI)x—

2yx+1

(i) (VX3 + x2) tan 6
= (VxIx + 1)) X z_R
Q

=x\[x+l x_*

24/ x+1
x2
T
(1i)cos 8
_PQ o 2AFT

PR x+2

CLASS24
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34, 1

CLASS24

Sol:
2 2 x—y 2
LHS=(C") +(=) -1
x+y 2
- 2 2 + [(CDSECA‘?EOSA)*(COSGCA*CDSA)«I2
{cosec A+cos A)+(cosecA—cosA) 2 1
= [ 2 ]2 o [cosecA+cosA—cosecA+cosA.Iz -1
cosecA+cos A+cosecA—cos A 2 1
— 2 2 r2.cr)s,41?' _1
L 5 4

-1

2 cosecA
- 1 42
- cnsecA] t [CUSA ]2 -1
= [sinA]? + [cosA]? — 1
=sin2A+cos2A—1
=1-1
=0
= RHS

Sol: g
p— 2 x—y 2
LHS = (—) +(—)
Xty 2
o » . 2
_ rlcotA+cosd)—(cotA=cosA) 3 + l(‘”’A+f°5A)_(‘UH_“’M)
L{cotA+cosA)+(corA—c‘05A) 2
74 i cotd+cosA—cotA+cosd

2
— rcotA+cosA—cotd+cosd

LL‘DEA‘FCOSA‘FCOEA*COS.‘]

_ ZcosA 2 2c08A
[ZCOtA] i [ 2 ]
2
S [Cii: ] + [cosA]?
(s[n)l %
= [M] + [cosA]?
cosA

= [sinA]? + [cosA]?
=sin2 A + cos2 A
=1

= RHS
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