Chapter : 5. TRIGONOMETRIC RATIOS

Exercise : b

Question: 1

/3 Perependicular
2 — Hypotenuse

2kwhere 'k' is some integer.

If We have, sinfl = Let Perpendicular = v3 kand hypotenuse =

kv3

£

A k C

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
.AB? = BC? + AC?

(2k)? = (kv3)? + AC?

4k? = 3k? + AC?

AC? = (4 - 3)k?

AC? = k2

— AC =k, for some number k

Hence, the trigonometric ratios for the given 6 are:

. ky3 E!
sing = &= _ ¥=
2k 2

cos® = AC/AB = k/(2k) = 1/2

tan® = BC/AC = sin6 /cosO = (kv3)/k = V3

cot® = 1/tan® = AC/BC = k/(kv3) = 1/V3

cosecO = 1/sin® = AB/BC = (2k)/(kv3) = 2/V3

secB = 1/cos® = AB/AC = (2k)/k = 2

Question: 2

If cos® = 7/25,

Solution:

We have, cosB = (7k)/(25k) = base/hypotenuse (For some value of k)

-]

25k 24k




By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
.AB2 = BC2 + AC2
= (25k)2 = BC? + (7k)?2 (for some value of k)

= 625k% = BC2 + 49k?

= BC2 = 576k?2
= BC2 = (24k)?
- BC = 24k

Hence, the trigonometric ratios of the given 0 are:
sin® = BC/AB = (24k)/(25k) = 24/25

cosO = 7/25

tan® = BC/AC = sin® /cos0 = 24/7

cotd = AC/BC = 1/tanb = 7/24

cosecH = AB/BC = 1/sinf = 25/24

secO = AB/AC = 1/cosO = 25/7

Question: 3

If tan® = 15/8, f

Solution:

We have, tan® = 15k/8k = perpendicular/base (For some value of k)

A 8k c
By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

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

AB? = 225k? + 64k?

AB? = 289k? = (17k)?

- AB =17k

Hence, the trignometeric ratios for the given 6 are:
sin® = BC/AB = (15k)/(17k) = 15/17

cos® = AC/AB = (8k)/(17k) = 8/17

tan® = 15/8

cotd = AC/BC = 1/tanb = 8/15

cosecO = AB/BC = 1/sinf® = 17/15

secO = AB/AC = 1/cosB = 17/8

Question: 4



If cotd = 2, find
Solution:
We have, cot = 2k/k = base/perpendicular (For some value of k)

B

By Pythagoras theorem, (hypotenuse)2 = (perpendicular)2 + (base)?
".AB? = BC? + AC?

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

AB? = k? + 4K?

AB? = 5k? = (kv5)?

- AB = kv5

Hence, the trignometeric ratios for the given 0 are:

sin® = BC/AB = k/(kv5) = 1/V5

cosB = AC/AB = (2k)/(kv5) = 2/V5

tan® = BC/AC = sin6 /cosb = k/(2k) = 1/2

cotf = 2

cosecH = AB/BC = 1/sinf = V5

sech = AB/AC = 1/cosb = v5/2

Question: 5

If cosect = V10,

Solution:

We have, cosect = (kv10)/k = 1/sin6 (For some value of k)
- sin® = k/(kv'10) = perpendicular/hypotenuse

B

=
c % A

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

(V10k)? = (k)? + AC?

AC? = 10k? - k?

AC? = 9k? = (3k)?

- AC = 3k

Hence, the trignometeric ratios for the given 0 are:



sin® = 1/V10

cos® = AC/AB = (3k)/(kv10) = 3/V10
tan® = BC/AC = sin® /cosb = 1/3
cotd = AC/BC = 1/tan® = 3

cosecH = V10

secO = AB/AC = 1/cosB = v10/3

Question: 6

2_1.2
If We have, sinf = ((:2 +|12]]1; = perpendicular/hypotenuse (For some value of k)
B
k(a®+b%) k(a’-b%)
g
A 2abk C

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

{@% + bHk}? = {(a% - bA)k}? + AC?

a%k? + b*k? + 2a%b%k? = a%k? + b%k? - 2a%b%k? + AC?

AC? = 4a’b?%k? = (2abk)?

— AC = 2abk

Hence, the trigonometric ratios for the given 6 are:

T i
a? +b*
2abk 2ab
cosO = AC/AB = P by
tan® = BC/AC = sin® /cosO = az_bz
a
cot® = AC/BC = 1/tan® = jab
a?-b?
cosecO = AB/BC = 1/sinf = a? +b?
aZ—pZ
a® +b*

secO = AB/AC = 1/cos6 =

2al
Question: 7
If15cotA=38, f
Solution:
We have, 15 cotA = 8

— cotA = (8k)/(15k) = 1/tanA = AC/BC (For some value of k)



17k 15k

A 8k C

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
.AB? = BC? + AC?

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

AB? = 225k? + 64k?

AB? = 289k?

= (17k)?

- AB =17k

.. sinA = BC/AB = (15k)/(17k) = 15/17

secA = 1/cosA = AB/AC = (17k)/(8k) = 17/8

Question: 8

If sinA = 9/41,

Solution:

We have, sinA = (9k)/(41k) = BC/AB (For some value of k)

B

41k
Ik

C 40k
By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

= (41k)% = (9k)? + AC?

= 1681k? = 81k? + AC?

AC? = 1600k?

= (40k)?

- AC = 40k

.. cosA = AC/AB = (40k)/(41k) = 40/41

tanA = BC/AC = sinA/cosA = 9/40

Question: 9

If cosB = 0.6, sh

Solution:

We have cosb = 0.6 = (6k)/(10k) = AC/AB (For some value of k)



A 6k C

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB2 = BC2 + AC2
= (10k)? = BC? + (6k)?

= 100k? = BC? + 36k?2

= BC2 = 64k?
= (8k)?
- BC = 8k

.. sin® = BC/AB = (8k)/(10k) = 0.8
tan® = sin@ /cos® = 0.8/0.6
consider, the LHS,

5sinb - 3tand = 5(0.8) - 3(0.8/0.6)
=4 - 3(0.4/0.3)

= 4(0.3) - 3(0.4)

=1.2-1.2

=0

= RHS

HENCE PROVED

Question: 10

If cosecB =

Solution:

We have, cosecO = 2 = 1/sin6

V3
= cosf = cos30 = ?
:}:-1'1110:% =0 = 30°
= cotf = cot30 =3
. 1/2
consider LHS= cotb + sinf_ _ V3 + Ja
1 + cos@ 1+;
N p—
2 +4/3
_ 2y3+3+1
2 +4/3
_ 4+ 243

2 +4/2



_ 2{2+43)
2+43

=2
= RHS

HENCE PROVED

Question: 11

If tanf = 1/V7,

Solution:

We have, tan® = k/(kv7) = BC/AC (For some value of k)

B

k 2k2

C ky/7 5

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
.AB? = BC? + AC?

= AB? = (k)% + (kv7)?

= AB? = k2 + 7k?

= 8k? = (2kv2)?

- AB = 2kvV2

.. cosech = AB/BC = 2kv2

2ky2 _ 242
7

secO = AB/AC =

= - T =

ky7 WV

consider the LHS,

= /2
LHS = cosec’B—sec?@ _ (2\;2]2_(?)
v

cosec®B + sec?B

= 48/64

= 3/4

= RHS

HENCE PROVED
Question: 12

If tan® = 20/21,
Solution:

We have, tanb = (20k)/(21k) = BC/AC (For some value of k)



A

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

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

= AB? = 400k? + 441k?

= AB? = 841k?

= (29k)?

- AB = 29k

.. sin® = BC/AB = (20k)/(29k) = 20/29

cosB = AC/AB = (21k)/(29k) = 21/29

consider, the LHS

1-sinf + cos8 11—+
— — 29 20
LHS = T

1 +sinB + cos8 14+ = 4=

_ 29-20+21
29+20 +21

= 30/70

= 3/7

= RHS

HENCE PROVED

Question: 13

If sech = 5/4, sh

Solution:

We have, sec® = 5/4 = 1/cosO

— cosO = (4k)/(5k) = AC/AB (For some value of k)

B

3k

A
Cc 4k

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

= (5k)? = BC? + (4k)?

= 25k? = BC? + 16k?

= BC2 = 9k?



- BC = 3k
.. sin6 = BC/AB = (3k)/(5k) = 3/5
consider the LHS

sin—2cosg  sinB—Zcosk

LHS="——""—"—= 51n§+ cos8
tanB + cotB cos0 T Sing

_ (sinB-2cosB)sinBcosh

sin?B8—cos28

E-=2)06)

25 25

=12/7

= RHS

HENCE PROVED

Question: 14

If cotd = 3/4, sh

Solution:

We have, cotd = (3k)/(4k) = AC/BC (For some value of k)

B

% Sk

c Tk i

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB% = BC2 + AC?
= AB? = (4k)? + (3k)2

= AB?2 = 16k?2 + 9k?2

= AB?2 = 25k?
= (5k)?
- AB = 5k

.. sin® = BC/AB = (4k)/(5k) = 4/5
cosO = AC/AB = (3k)/(5k) = 3/5

consider the LHS
r
LHS = secB—cosech _ :ise sinlE
secB + cosecB +—
cos@  sing
_ | sinB-cos@
sin@ + cos8




= 1NV7

= RHS

HENCE PROVED

Question: 15

If sinB = 3/4, sh

Solution:

We have, sin® = (3k)/(4k) = BC/AB (For some value of k)

Consider the LHS

> > 1 _cosze
LHS = |cosec B—cot®t _ |51za %8 _sinZa
sec?B-1 1 4
cosZg
_ {(1-cos?B)cos?B
(1—cos28)sin?8

cos?8

sin®8

= cos0 /sinf

= cotO

B

= A
C k7

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
.AB? = BC? + AC?

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

= 16k? = 9k? + AC?

= AC? = 7k?

- AC = kV7

.. cotd = AC/BC = k/(kv7) = 1/V7
.. LHS = RHS

HENCE PROVED

Question: 16

If sinB = a/b, sh

Solution:

Consider LHS,



LHS = sec + tanf = —— + sind

cosB cosB

_ 1 + sin8 (1)

cosB

We have, sin6 = (ak)/(bk) = BC/AB (For some value of k)

B
ald bk

A
C k\,b:_ aE

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

= (bk)? = (ak)? + AC?

= AC? = b2k? - a2k?

- AC = k/bZ —aZ

. cos® = AC/AB = k/b®-a® _ yb2-a?

bk b
.. from(1)
148
LHS = 1 +sing _ _ +E
- cos@ - yb2-a?
b+a

~ o2k +a)

b+
b—

W

W

= RHS

HENCE PROVED

Question: 17

If cos® = 3/5, sh

Solution:

We have, cosO = (3k)/(5k) = AC/AB (For some value of k)

B

4k

A
C 3k

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

= (5k)? = BC? + (3k)?

= 25k? = BC? + 9k?

= BC2 = 16k?



= (4k)?

- BC = 4k

.. sin® = BC/AB = (4k)/(5k) = 4/5

tan® = BC/AC = sinB /cosO = (4k)/(3k) = 4/3
cot = 1/tan® = 3/4

consider the LHS

I 4=
o

sinB—cotf8

LHS = ZtanB j@j
20(8)

= 3/160

= RHS

HENCE PROVED
Question: 18

If tan® = 4/3, sh
Solution:

We have, tan0 = (4k)/(3k) = BC/AC (For some value of k)
B

4k

A
C 3k

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
.AB2 = BC2 + AC2
= AB? = (4k)? + (3k)2

= AB?2 = 16k?2 + 9k?2

= AB2 = 25k?
= (5k)?
- AB = 5k

sin® = BC/AB = (4k)/(5k) = 4/5
cos® = AC/AB = (3k)/(5k) = 3/5

consider LHS = sinb + cosb =

ul | e

_l_

[N

=7/5

= RHS

HENCE PROVED
Question: 19

If tan® = a/b, sh

Solution:



Consider the LHS = 25n8-beos6

asin® + bcos8
(Dividing the numerator and denominator by cos 6)

asinf  beosO
cosl cosl
asint beosO

cos cos

_ atanf@-b
atanB + b

O
a(E) +hb
a®—b?

a® +b®

= RHS

HENCE PROVED
Question: 20

If 3 tan &th
Solution:

We have, 3tan 6 =4
- tan 6 =4/3 (1)

Consider the LHS = 4 cos 0 — H%n 0
2cos @ + sin #

(Dividing the numerator and denominator by cos6 )

4 — tan 6
2 + tan 0

4
= ¥ (from(1))
2 +E

_12-4
6+4

= 8/10

= 4/5

= RHS

HENCE PROVED
Question: 21

If 3cotB = 2, sho
Solution:

We have 3cotf = 2
- cotb = 2/3 (1)

4sinB—3cosB
2s5inB + 6cosB

Consider the LHS =

(Dividing the numerator and denominator by sin6 )

4s5inB—zcos8

- 251n§+ &COs8

sin@



_ 4-3cotd
2 + Bcotd

2
= 222G (from(1))
2+ 5(5]

4-2

- 2+4

= 2/6

=1/3

= RHS

HENCE PROVED
Question: 22

If 3cotB = 4, sho
Solution:

1-tan®8
1 + tan?8

Consider the LHS =
sinZ@
= 1_(COSZBJ
sinZ@
* (coszej

_ cos*B-sin®8

cos?8 + sin®€

= c0s20 - sin20 (". cos20 + sin20 = 1)

= RHS

HENCE PROVED

Question: 23

Ifsecd =17/8, v

Solution:

We have, secO = (17k)/(8k) = AB/AC (For some value of k)

B

13K

A
C 8k

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

= (17k)? = BC? + (8k)?

= 289k? = BC? + 64k?

= BC? = 225k?

- BC = 15k

.. sin@ = BC/AB = (15k)/(17k) = 15/17

cosB = AC/AB = (8k)/(17k) = 8/17

tan® = BC/AC = sin® /cosB = 15/8



3—4sin®8
4cos®B-3

consider the LHS =

2-a(3)

a z
4(5) -3
_ 3(289)-4(225)
T a(s4)-3(289)

867-900
256—867

(-33)/(-611)
= 33/611

3—tan?@
1—3tan?E

Now consider RHS =
1542
_ (3
1-3(15/8)2

_ 3(64)-225
64—675

= (-33)/(-611)

= 33/611

. RHS = LHS

HENCE PROVED

Question: 24

In the adjoining

Solution:

Clearly, A ABC and A ABD are right angled triangles
where AD = 10cm BC = CD = 4cm

BD = BC + CD = 8cm

Applying Pythagoras theorem, (hypotenuse)2 = (perpendicular)2 + (base)?
.AD? = BD? + ABZ
= (10)? = (8)? + AB?

=100 = 64 + AB2

= AB? = 36
= (6)?
— AB = 6cm

Now applying Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?

.AC?2 = BC? + AB2



= AC? = (4)2 + (6)2
= AC?2 =16 + 36
=52

- AC = V52

= 2v13cm

4

i. sin6 = BC/AC = —
24/13

= 2/V13

= (2V13)/13

ii. cos® = AB/AC = %
= 3/V13

= (3V13)/13

Question: 25

In a A ABC,

Solution:

Clearly A ABC is a right angled triangle,

C

[d
LA

B 24 A

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
. AC? = BC? + AB?

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

= AC? = 49 + 576

= AC? = 625

- AC =25

a) sinA = BC/AC = 7/25
b) cosA = AB/AC = 24/25
c) sinC = AB/AC = 24/25
d) cosC = BC/AC = 7/25
Question: 26

In a A ABC,

Solution:

A ABC is a right angled triangle



By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = AC2 + BC?

= (29)% = AC? + (21)?

= 841 = AC? + 441

= AC? = 400

- AC =20

.. sin® = AC/AB = 20/29

cos® = BC/AB = 21/29

€0s20 -sin20 = (21/29)2 - (20/29)2

_441-400
841

= 41/841

= RHS

HENCE PROVED
Question: 27
Ina A ABC,
Solution:

A ABC is a right angled triangle

By Pythagoras theorem, (hypotenuse)2 = (perpendicular)2 + (base)?
.AC? = BC? + AB?
= AC? = (5)2 + (12)?

=AC2 =125+ 144

= AC2 =169
= (13)?
- AC =13

i. cosA = AB/AC = 12/13
ii. cosecA = AC/BC = 13/5



iii. cosC = BC/AC = 5/13

iv. cosecC = AC/AB = 13/12
Question: 28

If sina = 1/2, pr

Solution:

We have, sina = k/(2k) = BC/AB (For some value of k)

7%k k3

B k c
By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
".AB? = BC? + AC?

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

= 4k? = k? + AC?

= AC? = 3k?

- AC =kv3

.. cosa = AC/AB = (kv3)/(2k) = V3/2

Then, 3cosa - 4cos3a = 3 (%3) —4 (?)3

=0

LHS = RHS

HENCE PROVED

Question: 29

In a A ABC,

Solution:

We have, tanA = k/(kv3) = BC/AB
A ABC is a right angled triangle

C

B k'3 A

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?

..AC? = BC? + ABZ



= AC? = (k)? + (kv3)?

= AC? = k2 + 3k?

= AC? = 4k?

- AC = 2k

.. sinA = BC/AC = k/(2k) = 1/2

cosA = AB/AC = (kv3)/(2k) = V3/2

sinC = AB/AC = (kv3)/(2k) = v3/2

cosC = = BC/AC = k/(2k) = 1/2

i. sinA cosC + cosA sinC = (1/2)(1/2) + ( V3/2)(V3/2)

+

b |
e |

N

= 4/4

=1

. RHS = LHS

HENCE PROVED

ii. cosA cosC - sinA sinC = (1/2)(V3/2) - (1/2)(V3/2)
= (V3/4) - (V3/4)

=0

.. RHS = LHS

HENCE PROVED

Question: 30

If Consider AABC to be a right - angled triangle.

A

c' =
.. sinA = BC/AB
sinB = AC/AB
Given that sinA = sinB
BC/AB = AC/AB
- BC =AC
— £ A = £ B (In a triangle, angles opposite to equal angles are equal)
Question: 31

If Consider AABC to be a right - angled triangle.



C "'B
.. tanA = BC/AC
tanB = AC/BC
Given that tanA = tanB
BC/AC = AC/BC
BC? = AC?
- BC =AC
- £ A = £ B (In a triangle, angles opposite to equal angles are equal)
Question: 32
In a right AABC,
Solution:
Consider AABC to be a right - angled triangle.

C

B A
tanA = 1 = BC/AB

- BC = AB

Also, tanA = 1 = sinA/cosA
- sinA = cosA

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
-.AC? = BC? + AB?

= AC2 = 2BC?

= (AC/BC)? =2

= AC/BC = V2

— cosecA = V2

- sinA = 1/V2 = cosA

2 sinA cosA = 2(1/vV2)( 1/V2)
= 2(1/2)

=1

.. LHS = RHS

HENCE PROVED

Question: 33



In the given figu

Solution:

A PQR is a right - angled triangle

By Pythagoras theorem, (hypotenuse)? = (perpendicular)? + (base)?
.PR? = RQ? + PQ?

= (x + 2)? = x? + PQ?

=x? + 4 + 4x = x? + PQ?

PQ? =4 + 4x

~PQ=2yx ¥ 1

X

a. cotdp = RQ/PQ = —

24/x+1

VX + leotdyx + 1X =

24/x+1

=x/2

b. tan® = RQ/PQ =

prm—

24/x+1

prmm—

“Wx® 4+ x%anb = x4+ x2 X . :+ - =
Y3

x
= XK + 1IX T —

24/x+1
= x2/2

c. cosO = PQ/RP = ZVx+1

X+ 2
Question: 34
If x = cosecA + ¢
Solution:
X + y = coseCA + cOsA + cosecA - cosA
= 2cosecA
X -y = coseCA + cosA - (cosecA - cosA)
= CcOSeCA + COSA - coseCA + CosA

= 2C0SA

Consider the LHS,( 2 )2 + (ﬂ)z— 1 =( 2 )2 + (2 Com)z— 1

X+y 2 cosecA 2
= sin%A + cos?A - 1

=1-1(.sin?A + cos?A = 1)

=0

= RHS

HENCE PROVED

Question: 35

If x = cotA + cos

Solution:

X -y = CotA + cosA - (cotA - cosA)



X -y = cotA + cosA - cotA + cosA
X -y = 2C0sA
X + y = cotA + cosA + cotA - cosA

X +y = 2cotA

Consider the LHS = (%)2 + (x—}'

= cos2A + sin2A

1 ("'sin?A + cos?A = 1)
= RHS
HENCE PROVED




