Trigonometric, Or Circular, Functions

Exercise 15A
—V3 . i )
Q.1.Ifcos O = 5 and 0 lies in Quadrant lll, find the value of all the other five
trigonometric functions.

Answer : Given: cos 6 = -

o X
90 A>
Second Quadrant (Q2) First Quadrast (Q1)

Since, 8 is in [l Quadrant. So, sin and cos will be negative but tan will be positive.
We know that,
cos? 0 +sin? 0 = 1

Putting the values, we get

2
(—?) +sin%@ = 1 [given]

=>§+sin29= 1

. 3
= sin’f = §=g



< 1
= sin%0 = -
4
= sinf = |-
= §inf =+~

sin® = — -
2

Now,
t:anB=Sille
cosB

Putting the value

1
cosecf = —
sin 6

Putting the values, we get

1
cosecB =—

ol

=5

class24



Now,

: 1
coth = —
tan®

Putting the values, we get

class24

ometric Functions are:

Hence, the values o

CosB SinB Tan 6 Cosec B Sec6 | Cot6

2
V3

|
|

N
@l -

Q.2.Ifsin@ = _?1 and 0 lies in Quadrant IV, find the values of all the other five
trigonometric functions.

Answer : Given: sin @ = =



First Quadrant (Q1)

0“’360"
o 0 2n
Fourth Quodrant (Q4)
Y in
270° 3

Since, 8 is in V" Quadrant. So, sin and tan will be negative but cos will be positive.
We know that,

sin2 @ + cos20 =1

class24

Putting the value
1\ 2
(— E) + cos?0

: B
=>;+c0529= 1

1
= cos’0=1-1

4-1
= cos’0 = —

3
= cos?0 = -

=>t:osB=JE
4

= i%

b

Since, 6 in IV!" quadrant and cos® is positive in V" quadrant



Now,

1
cosech = —
sin 8

class24

Putting the value

1
cosecO = —<
T2
=43
Now,
secB = =

Putting the values, we get

: 3
secB=E

2
_2
R

Now



1
cotB = p—

Putting the values, we get

|

COte S

o

=3

Hence, the values of other trigonometric Functions are:

Cos B |Sinb | Tan 6 Cosec 6 | Sec 8 | Cot 6

v3i o1 |_1 2 2 |3
2 V3 V3
Q. 3. If cosec @ uadrant ll, find the values of all the other five

trigonometric fu

. &
Answer : Given: cosec 8 = %

n
%oA'E'
Second Quadrant (Q2) First Quadrant (Q1)
Conecant All
s +
180°
< 0;360"
n scvant
h ~ 0 2n
cotangont +
Third Quadrant (Q3) Fowrth Quadrant (Q4)
Y 3z
270° 3

Since, 8 is in [I" Quadrant. So, cos and tan will be negative but sin will be positive.



Now, we know that

We know that,
sin28 + cos?2 6 =1

Putting the values, we get

(2)2 +cos?’0 =1

9
= —+ cos’9
25

9
=cos’f8=1——
25

2 25-9
= e
cos“0 -

16
= c0s?0 = —

25

16

= = p—
cos© LS

= 80 =&

ul | e

class24

Since, 6 in 1I"? quadrant and cos@ is negative in 1I"Y quadrant

4
~Ccosf=—-
5

Now,



'canlE)=Sina

cosB

Putting the values, we get

a
tanb = =

i
22 (=D
==-X[—-
5 4
__3
T 4
Now,

ik
secB—cose

Putting the values, we get

1
sech ==

al

class24

Hence, the values of other trigonometric Functions are:



CosB SinB Tan 6 Cosec B Sec6 | Cot6

Q. 4. If sec 6 V2 and 8 lies in Quadrant IV, find the values of all the other five
trigonometric functions.

Answer : Given: sec 6 =2

%0

class24

Since, 8 is in IV!" Quadrant. So, sin and tan will be negative but cos will be positive.

Now, we know that

cosB = p—

Putting the values, we get

cosf =

wal=

..(i)



We know that,
cos? 0 +sin?26 =1

Putting the values, we get

(i)2 +sin’8 =1
V2 [Given]

=>§+sin29= 1

= sin’f = 1—;

= sin?@ = ==
= sin’6 =§
= sinf = |-
class24
=3 §in0 = i%

Since, 6 in IV!" quadrant and sin6 is negative in IV!" quadrant

" 1
~8inh = — 7
Now,

sin 8
tane - cosB



Now,

1
cosech = —
sin 8

Putting the values, we get

1
cosecB = —
V2
)
Now,
cotB = —

Putting the values, we get

cm:B=i

class24

=gy

Hence, the values o nometric Functions are:

CosB SinB Tan 6 CosecB Sec6 | Cot6

1 1 -1 -2 V2 -1
V2 V2
sinx = .
Q. 5. If 5 and x lies in Quadrant lll, find the values of cos x and cot x.
, sinx = 5
Answer : Given: 5



To find: cos x and cot x

o X
90 A >
First Quadrant (Q1)
Al
+
0°’360°
":: 0 2n
+
Fourth Quodrant (Q4)
Y in
270° 5

Since, x is in 11l Quadrant. So, sin and cos will be negative but tan will be positive.

We know that,

sin2 x + cos2 x =

class24

Putting the value

2
(_2?5 +cos’x=1

[Given]

24
= —+ cos*x=1
25

24
= cos’x=1—-=
25
= cos?x = =222
~ 25
2 : |
= cos’x = —
25
1
= COSX = |—
o]

1
=5 COSX = i;



Since, x in I quadrant and cos x is negative in |11 quadrant

1
S~ COSX = —=—
5

Putting the values, we get

2v6
tanx =—§
= -2y (-5)
=26
Now,
cotx:i CIGSS24

Putting the values,

COtX-i
=

Hence, the values of other trigonometric Functions are:

Cosx |Sinx (Cotx

1 2vV6 1




15 n

o5 X = and—<x <=
Q.6.If 4 2 , find the value of sin x.
COSX = —E
Answer : Given: 4
To find: value of sinx
n
%0‘ "i'
Second Quadrant (Q2) First Quadrant (Q1)
Cou_v;-t All
+ +
180°
< 05.360°
R

class24

X<

1'I:
2

Given that:
So, x lies in 11" quadrant and sin will be positive.
We know that,

cos? 0 +sin?0 = 1

Putting the values, we get

2
(—E +sin’0=1__
o [Given]

15, . o
= —+ 0=
- sin : |

. 15
=sin’f=1—-——
16



Since, x in 11" quadrant and sin8 is positive in 11" quadrant

% 1
~sin@ =-
4

3n
sec Xx=—2andmt<X <—
Q.7.If 2 , find the values of all the other five

class24

Answer : Given:

Second Quadrant (Q2) 1 Quadrant (Q1)
Cosecant
g
180°
< 0°,360°
n socant
+ = 0 2n
cotangent +
Third Quacdrant (Q3) Fourth Quadrant (Q4)
Y 3in
270° 3
3n

<
Given that: 2
So, x lies in 11l Quadrant. So, sin and cos will be negative but tan will be positive.

Now, we know that



COSX =
secx

Putting the values, we get

1
COSX = —
-2 ()

We know that,
cosZx +sin2x=1

Putting the values, we get

(—%)2 +sin*x =1

[Given]

L,
=L +sin’x=1

. 1
= sin’x = 1—;

class24

4-1
= sin’x = —
= sin®x = >
4
. 3
= sinx = J;

= sinx = i?

Since, x in IlI"d quadrant and sinx is negative in [lI"® quadrant

. V3
S SINX = 2
Now,
sinx
tanx =

cosx

Putting the values, we get



Now,

cosecx =

Putting the values, we get

sinx

1
cosecx = I
T2
- 2
I
Now,
cotx =
tanx

Putting the values, we get

3 |
cotx = ﬁ

class24

Hence, the values of other trigonometric Functions are:

Cosx Sinx | Tanx Cosecx | Secx Cotx
1 V3 V3 2 -2 1
2 |T 2 V3 V3




Q. 8. A. Find the value of
. ( 31n )
smm| ——
3
Answer :

10
3)31
30

1

To find: Value of sin 317“
sin%‘ = sin (1011 + § 11)

= sin(S X (2m) $=

Value of sin x re

= sin G Tl')

= sin (% x 180°)

alof 2, bbb

= sin 60°
= 8= sin60° = &
2 2

Q. 8. B. Find the value of

(17n}
cos| —
=

—

Answer :



16

To find: Value of cos 17711

cos—l—?—I = CO0S (81r + —; 'IT)
= C0S (4 X (2m) + in)

Value of cos x repeats after an interval of 211, hence ignoring 4 x (21)

1
= COS (- T[)
2

class24

=08 G x 180

= cos 90°
=0 [+ cos90°=1]

Q. 8. C. Find the value of

{—251!)
tan
3

Answer :

24

—-25m

To find: Value of tan



We know that,

tan(-6) =-tan 6

tan (—? = —tan (?) = —tan (811-!- i‘rr)

1
= —tan (4 X (2m) + ;1‘[)
Value of tan x repeats after an interval of 21, hence ignoring 4 x (21)
1
= —tan(3m)
__ 1 o)
= —tan (2 x 180

= - tan 60°
=3

class24

[~ tan 60° = V3]

Q. 8. D. Find the value o

{13n)
cot| —
4

Answer : To find: Value of cot 1%”
We have,
cot ==
4
Putting m = 180°

13x180°
- con(2222)

= cot (13 x 45°)




= cot (5685°)

= cot [90° x 6 + 45°]

= cot 45°

[Clearly, 585° is in |1l Quadrant and the multiple of 90° is even]
=1 [+~ cot45° =1]

Q. 8. E. Find the value of

(—257r]
sec
3

Secy— ﬁ)
Answer : To find: Value of 3

We have,

class24

[~ sec(-8) = sec
Putting m = 180°

25x180
3

= sec[25 x 60°]

= sec[1500°]

= sec [90° x 16 + 60°]

Clearly, 1500° is in I*t Quadrant and the multiple of 90° is even

= sec 60°

= o [+ sec60° = 2]



Q. 8. F. Find the value of

—41r
cosec
(-%7)
cosec|\ ——
Answer : To find: Value of 4

We have,
41m 41n
COSEC(—T) = — COSECT

[~ cosec(-8) = -cosec 6]

Putting m = 180°

41x180
4

= — CO0S§ecC

= -cosec[41 x 45°
BURp— mc24 CIGSS 24
= -cosec [90° x 2ﬁ
Clearly, 1845° is in I uadrant and the multiple of 90° is even

= -cosec 45°

_ o [ cosec45° = V2]

Q. 9. A. Find the value of

sin 405°

Answer : To find: Value of sin 405°
We have,

sin 405° = sin [90° x 4 + 45°]

= sin 45°



[Clearly, 405° is in I*t Quadrant and the multiple of 90° is even]

_|,,_.

ral

=— [+ sin4b° = %]

N J
Q. 9. B. Find the value of

sec (-14709)

Answer : To find: Value of sec (-1470°)

We have,

sec (-1470°) = sec (1470°)

[ sec(-8) = sec 6]

= sec [90° x 16 + 30°]

Clearly, 1470° is in st Quadrant and the multiple of 90° is even

= sec 30°

-|I‘J

wl

J [~ sec30°%& ;-_3-]

Q. 9. C. Find the value of

tan (-3009)

Answer : To find: Value of tan (-300°)

We have,

tan (-300°) = - tan (300°)

[~ tan(-8) = -tan 0]

=-tan [90° x 3 + 30°]

Clearly, 300° is in IV™" Quadrant and the multiple of 90° is odd

= - cot 30°

_ _y3 [¥ cot30° = V3]



Q. 9. D. Find the value of

cot (5859)
13w
Answer : To find: Value of cot e

We have,

cot (5685°) = cot [90° x 6 + 45°]

= cot 45°

[Clearly, 585° is in 11l Quadrant and the multiple of 90° is even]
=1[~ cot45° =1]

Q. 9. E. Find the value of

cosec (-750°)

Answer : To find: (-750°)

We have, CIUSSZ4
cosec (-750°) = -
[+ cosec(-8) = -cosec 0]
=-cosec [90° x 8 + 30°]

Clearly, 405° is in It Quadrant and the multiple of 90° is even
= - cosec 30°

=-2 [+ cosec 30° = 2]

Q. 9. F. Find the value of

cos (-2220°)

Answer : To find: Value of cos 2220°

We have,

cos (-2220°) = cos 2220°



[+ cos(-8) = cos 0]

= cos [2160 + 60°]

= cos [360° x 6 + 60°]
= cos 60°

[Clearly, 2220° is in I*t Quadrant and the multiple of 360° is even]

B ]

-
[+ cos60° =]
Q. 10. A. Prove that

57 TC 7 TC » T » T
tan- —+2cos“—+3sec  —+4cos°—=8
3 4 6

-

Answer :

To prove: tan®

~ielids24

Taking LHS,

=tan?= + 2cos?T + =+ 4cos2Z

3 4 6 2
Putting m = 180°

180 180 180 180
= tanz-g— +2 coszT +3 seczT + 4cos®*—

= tan2 60° + 2 cos? 45° + 3 sec? 30° + 4 cos? 90°

Now, we know that,

tan 60° = 3
45° = —

CcOS = 7

sec30° = 4

)



cos90° =0

Putting the values, we get

= (\/5)2 +2x (%)2 + 3 x (%)2 +4(0)?2

=3¢2x143x8
2 3

=3+1+4
=8

= RHS

- LHS = RHS

Hence Proved

ivelass24
36 4

B 2 T b | a T m 7
sin—cos 0 + sin—cos—+ sin—cos— = -
To prove: 6 4 4 3 6 4
Taking LHS,
g . T ™ & 1 n
= sin—cos0 + sin—cos— + sin—cos—
6 4 4 3 6
Putting T = 180°
180 180 180 180

. 180 . .
= sin—co0s0 + sin—cos— + sin—cos—
6 4 4 3 6

= sin 30° cos 0° + sin 45° cos 45° + sin 60° cos 30°

Now, we know that,



sin 30° = -

]

cos0°=1
sin45° = —
c0s45° = é
sin60° = L
.
cos30° = ?

Putting the values, we get

x%+ﬁ ya

N |

X
—
+
Il =

class24

(SRR
-+
(SR
-+
& lw

2+2+43

Il

Lol

=RHS

~ LHS = RHS

Hence Proved

Q. 10. C. Prove that

4sin Zsin>Z +3cos Ztan =+ cosec? T =4
6 3 3 4

2

d—

m m m m m
4sin—sin®— + 3 cos—tan—+ cosec’—= 4
Answer : To prove: 6 3 3 4 2

Taking LHS,



e ARt D ganl B Mg W - 2L
—4sm651n 3+3cosatan4+cosec -
Putting m = 180°

180 2180 180 180

; ; 180
= 4sin— sin* — + 3 cos—tan— + cosec?—
6 3 3 4 2

= 4 sin 30° sin? 60° + 3 cos 60° tan 45° + cosec? 90°

Now, we know that,

sin30° =

[ A

w

sin 60° = —
2

[

cos60° = -
2

tan 45° =1

class24

cosec 90° =1

Putting the value

V3

2
_awd (i 1 2
—axix(2) +3x2x1+ (1)

—2x34341
- 2

= RHS

=~ LHS = RHS

Hence Proved



Exercise 15B
Q. 1. Find the value of

(i) cos 840°

(ii) sin 8700

(iii) tan ( - 1209
(iv) sec ( - 420°)
(v) cosec ( - 690?)
(vi) tan (225°)
(vii) cot ( - 3159)
(viii) sin ( - 1230°)
(ix) cos (495°)

Answer : (i) Cos840° = Cos(2.360° + 120°) ............ (using Cos(2w + x) = Cosx)
= Cos(120°)

= Cos(180° - 60°)

=-Cos60° ......... 400 (using Cos(w - x) = - Cosx)
-
2

(ii) sin870° = sin(2.360° + 150°) ............. (using sin(2w + x) = sinx)
= sin150°
=8in(180° = 307} cunsi (using sin(w - x) = sinx)
= sin30°
o

2

(iii) tan( - 120°) = -tan12 ....... (tan( - x) = tanx)
=-tan(180° - 60°) ....... (in Il quadrant tanx is negative)
= - (- tan60°)

= tan60°



=3

sec(—420°) = 1
i cos(—420°)
.
= —cos420° . (using cos( - X) = - cosx)
-1
_ —cos(360°+60) (using cos(2w + x) = cosx)
-1 =L _

—
- cos60°  1/2

cosec(690°) =

TIaaaR

v)

= _
Y R o
(—sin30°) %
(vi) tan225° = tan(180° + 45°) ............ (in Il quadrant tanx is positive)
= tan45° =1
cot(-315) = — =1 ____ s

(vii) tan(-315)°  —tan(315°) —tan(360°—45°)

..... (tan( - x) = - tanx)

..... (in IV quadrant tanx is negative)

(viii) sin( - 1230°) = sin1230° ............. (using sin( - x) = sinx)



= sin(3.360° + 150°)

= sin150°
=8I180" ~307) susmuvsssnnn (using sin(180° - x) = sinx)
= sin30°
-

2
(ix) cos495° = cos(360° + 135°) ............ (using cos(360° + x) = cosx)
=c0s139°
=cos(180° -45°) ............. (using cos(180° - x) = - cosx)
= - cos45°
3

’ class24

Q. 2. Find the va : ometric functions of 135°

Answer : Sin135° =sin(180° - 45°) ........... (using sin(180° - x) = sinx)

. 1
= sm45° = —

V2

Cos135° = cos(180° - 45°) .......... (using cos(180° - x) = - cosx)



1
= cos45° = —
V2

Tan135° = SIn135° 1/N2

cosl35°  —1/N2

1
Cosec135° = =42
sinl35° v

class24

Q. 3. Prove that

(i) 5in80° c0s20” —cos80°sin 20° =

=&y
'JLA)

(i) cos45%cos15° —sin45°sin15° =

(iii) cos 75" cos15° +sin 75%sin15° =

N|._.t\)

B

(iv) sin 40°cos20” + cos40%sin 20% = Y=

-

(v) cos130° cos40° +sin130%sin 40° =0

Answer : (i) sin80°c0s20° - cos80°sin20° = sin(80° - 20°)

(using sin(A - B) = sinAcosB - cosAsinB)



= sin60°

.

2
(ii) cos45°cos15° - sind5°sin15° = cos(45° + 15°)
(Using cos(A + B) = cosAcosB - sinAsinB)

= cos60°

12| —

(iii) cos75°cos15° + sin75°sin15° = cos(75° - 15°)
(using cos(A - B) = cosAcosB + sinAsinB)

= cos60°

class24

(iv) sin40°cos20° + 120° = sin(40° + 20°)
(using sin(A + B) = sinAcosB + cosAsinB)

= sin60°

N3

2

(v) cos130°cos40° + sin130°sin40° = cos(130° - 40°)
(using cos(A - B) = cosAcosB + sinAsinB)
= cos90°

=0



Q. 4. Prove that
(i) sin (50° + 6)cos(20” +8) — cos(50° + 6)sin(20” + 6) =
(i) cos(70" +0)cos(10? + 6) + sin(70° + 0)sin(10° +0) =

Answer : (i) sin(50° + B)cos(20° + B) - cos(50° + 8)sin(20° + 6)
= sin(50° + 8 - (20° + 6))(using sin(A - B) = sinAcosB - cosAsinB)
=sin(b0° + 6 - 20° - 6)

= sin30°

Il
12| —

(i1) cos(70° + B)co . n(70° + B)sin(:lco;:l:- 0) 4
= cos(70° + 8 - ﬁ“t;?d (A-B)=c QSS2
=cos(70°+86-10

= cos60°

12| —

Q. 5. Prove that
(i) cos(n +2)x cos(n +1)x +sin(n + 2)xsin(n + 1)X = cosx
(ii) cos[ i —chos( X, }— sin[ s -X }sin( LA J =sin(x+V)
4 4 4 4 4 J 3
Answer : (i)cos(n + 2)x.cos(n + 1)x + sin(n + 2)x.sin(n + 1)x

=sin((n + 2)x + (n + 1)x)(using cos(A - B) = cosAcosB + sinAsinB)

= cos(nx + 2x - (nx + x))

1

b | = 12



= cos(nx + 2X - nX - X)

= COsX
(ii)cos[E—x}cos(ﬁ—y]—sin(z_x]sm[i_y)
4+ 4 4 1

= cos(; -X+ 2— y }(using cos(A + B) = cosAcosB - sinAsinB)

= cos( s —x—y)
4

n
= cos(——(x
2

D (370188524
= sin(x + y)

Q. 6.

SEn

tan(EH&) - 2
Prove that 4 —( an X]

Answer :



