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Chapter 3: Trigonometric Functions

Example 1

Convert 40°20 into radian measure.

Solution

Giventhat 40720 =40§ degree

We know that 180" = 7 radian.

7z 121 .
= —x—— radian
180 3

121z .
= radian.

radian.

Therefore  40°20 = 121z
540

Example 2

Convert 6 radians into degree measure.
Solution

Given that 7 radian =180".

Hence

6 radians :@xG degree
T

~1080x7

degree

Take 1' =60

7x60

= 343% degree =343 + minute

=343 +38 + 2 minute
11

= 34373811  The answer

Example 3
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Find the radius of the circle in which a central angle of 60" intercepts an arc of length 37.4cm (use
T = g )
- )
Solution
Given that
| =37.4cm and 6=60" = 60z
180
radian = x
3
The value r = I— ,
0
Solving we get
e 37.4%3 _ 37.4x3x7 _357¢em
V4 22
Example 4

The minute hand of a watch is 1.5¢cm long. How far does its tip move in 40 minutes? (Use 7 =3.14
).

Solution

Given that

Watch is 1.5cm long

It complete 60 revolution in one minute.

in 40 minute,

minute hand will turn % of a revolution
ie, 8= Z x360°

3
or 4—” radian.

The distance | =r@ :1.5><4§cm =2zcm=2x3.14cm =6.28cm

Example 5
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If the arcs of the same lengths in two circles subtend angles 65 and 110" at the centre, find the ratio
of their radii.

Solution

Given that65  and 110

Let r; and r, be the radii of the two circles.

Given that 6, =65 = —— x 65 = 137  adian and 0, =110" = x110= 227 dian
180 36 180 36

Let | be the length of each of the arc. Then | = 1,6, =r1,6,, which gives

137 227 . r 22
—Xl'lz sz,l.e.,

36 36

1 fe
r, 13

Hence 1r:r,=22:13.

Exercise 3.1

Question 1:

Find the radian measures corresponding to the following degree measures:
(i) 25
(ii) —47°30
(iii) 240°
(iv) 520°
Answer 1:
(i) 25
We know that 180" = 7 radian
25 = 425 radian =2~ radian
180 36
(i) —47°30
—47°30 —47l _ deqree
2 2

Since 180" = n radian
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_—95 deg ree :ix(_—%j radian :( —19 jﬂ' radian =_—197r radian
2 180 2 36 x 72

- —47°30 = _—1972' radian
72

(iii) 240°
We know that 180" = 7 radian

-.240° = %240 radian = iﬂ' radian
180 3

(iv) 520°

We know that 180" = 7 radian

+.520° = %520 radian = 267 radian
180 9

Question 2:
. . . . 22
Find the degree measures corresponding to the following radian measures ( Use 7 =—
L 11
I —_—
(i) 16
(i) -4
.. O
i) —
(iii) 3
oI
iv) —
(iv) 5
Answer 2:
L 11
I —_
0) 16

We know that n radian =180

11 . 180 11 45x11
.. — radian = ——x— degree = degree
16 T 16 Tx4
45x11x7
=——— degree
22x4
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= % degree
8
= 39§ degree
8

=39 + % minutes

=39 +22 +% minutes

=3972230°
11 . 180 11 45x11

~.=— radain ==——x=— degree = degree
16 7 16 x4

45x11x7 315
=———— degree =—— degree
22x 4 8
:392 degree

_3g° +3><60

minutes [1° = 60']

=39"+22 + % minutes

=39'22'30
(i) -4
We know that n radian =180°

180 x

—4 radian :@x(—4) degree = 180x7(=4) degree
V4 22

_ 2520 degree _ o2t degree
11
= 229"+ 100 inutes [1=60]
11

=-229 +5 + S minutes
11

=-229'527 [1’ = 60”]




|nfiniﬂj} ., Sri Chaitanya
Learn" : Educational Institutions

Y/
i) =—
(iii) 3
We know that n radian =180

5—”radian = @x%ﬁ degree =300’
T

I
('V)?

We know that n radian =180°

= radian = 180 77 _ 210°
6 T 6
Question 3:

A wheel makes 360 revolutions in one minute. Through how many radians does it turn in one second?
Answer 3:

Given that

Revolution in 1 minute =360

*. in 1 second :@=6
60

In one complete revolution,

the wheel turns an angle of 27 radian.

in 6 complete revolutions, it will turn an angle of 6x 27 radian,
i.e., 12 m radian

Thus, in one second, the wheel turns an angle of 127 radian.
Question 4:

Find the degree measure of the angle subtended at the centre of a circle of radius 100cm by an arc of
length 22cm .

( Use ﬂzgj
-

Answer 4:

We know that in a circle of radius r unit, if an arc of length / unit subtends an angle & radian at the
centre, then
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0-1
r

Therefore, forr =100cm, | =22cm, we have

. 180 22 180x7x 22
f =—— radian =——x—— degree =—————— degree
100 7100 22x100

126
10

degree =12§ degree =12'36 |1 =60 |

Thus, the required angle is 12°36 .
Question 5:

In a circle of diameter 40cm , the length of a chord is 20cm . Find the length of minor arc of the
chord.

Answer 5:

Diameter of the circle =40cm
: : 40
.. Radius (r) of the circle = 7cm =20cm

Let A B be a chord (length=20cm) of the circle.

(>

AN

N

In AOAB, OA = OB = Radius of circle =20cm
Also, AB=20cm

Thus, AOAB is an equilateral triangle.
5.0=60 = % radian

We know that in a circle of radius r unit,

if an arc of length unit subtends an angle &

[ ] . V. e

)
1l

> "I )

o N

N

S

3
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Thus, the length of the minor arc of the chord is 20Tﬂcm

Question 6:

If in two circles, arcs of the same length subtend angles 60" and 75 at the centre, find the ratio of
their radii.

Answer 6:

Given that

Let the radii of the two circlesbe 1, and T, .

Let an arc of length subtend an angle of 60" at the centre of the circle of radius I, , while let an arc of

length subtend an angle of 75 at the centre of the circle of radius r,.
o T . - br& .
Now, 60 =— radianand 75 =— radian
3 12
We know that in a circle of radius r unit, if an arc of length unit subtends an angle &

H:I— orl=ré@

r
= _ 7 and | = 57
3 12

nm _1om
3 12

Thus, the ratio of the radii is 5: 4
Question 7:

Find the angle in radian though which a pendulum swings if its length is 75 cm and the tip describes
an arc of length

(i) 10cm

(ii) 15cm
(iii) 21cm
Answer 7:

Given that

I . .
U U
Kl |,:1 =
I I
slo g
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in a circle of radius r unit, if an arc of length unit subtends an angle € radian at the centre, then

0= l It is given that r =75cm
r

(i) Here, 1 =10cm

0= E radian = 3 radian
75 15

(i) Here, 1 =15cm

0= L radian = 1 radian
75 5

(iii) Here, 1 =21cm

0= E radian = l radian
7 25

Example 6
If cosx = o X lies in the third quadrant, find the values of other five trigonometric functions.

Solution

Given that

3
COSX=——,
5

5
we have secX =——

3
Now sin®x+cos?x=1,
i.e., sin®x =1—cos® X

or sin

. 4
Hence SInX= ig

Since X lies in third quadrant, Sin X is negative.

Therefore

. 4
sSinX=——
5

] . . e

N
<
Il
i

R ©
Il

I\J||—\

oo
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which also gives

5
COSEC X = ——
4

Further, we have

Example 7
If cotx= ETY X lies in second quadrant, find the values of other five trigonometric functions.

Solution

Given that
cotx = —i ,
12

we have tan x = —%

Now
2 2
sec” x =1+tan“ x

:1+%
25

_169
25

Hence
13

seCX=+—
5

Since X lies in second quadrant, sec x will be negative. Therefore
13

SeCX=——

It gives

5
COSX =——
13

we have

—
QD
>
=<
Il
Q|9
215
=< | <
Il
w| s>
QD
=
o
O
o]
S
=
Il
n, (@]
53
> | >
Il
~lw
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] 12 5 12
sinXx=tan Xcosx=| —— |x| —— |=—
5 13) 13

1 13

and COSeCX=——=—

sinx 12

Example 8
Find the value of sin BTM )

Solution
Given that
sin X repeats after an interval of 27 .

Therefore

sin 3—17[ = sin(10ﬁ+£j
3 3

Example 9

Find the value of cos(—1710°) .

Solution

We know that

COS X repeats after an interval of 277 or 360
Therefore,

Rewrite the function as

cos (—1710" ) = COS (—1710" +5x360° )
= cos (—1710° +1800°)

=¢c0s90 =0.

] . . e
Il Il
(7]
m|§| 5
wly
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Exercise 3.2

Question 1:
Find the values of other five trigonometric functions if cos X = 5 X lies in third quadrant.

Answer 1:

Given that

1
COSX=——
2

sin? x+cos® x =1
=2 2
= SIN“ X =1-Cc0s" X

2
= sin? x =1—(—1J
2

:>sin2x=1—£=§
4 4

Ve

=sinx=+—
2

Since x liesin the 3 quadrant, the value of sinx will be negative.

3

SsinX=———
2

(] T
2 o
@ D
o o
> <
Il Il
2 o
== 3 ‘ N
> =
Il I
' |
N = I
w -~
Il
1 |
| N
&S
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(_ﬁj
sin x 2
tan x = =

© cosx (_1}
2

1
CotX=——=
tan x

-3

Question 2:
Find the values of other five trigonometric functions if sin X =—, X lies in second quadrant.

Answer 2:

Given that

. 3
sinx=—
5

1
COSECX = —— =

Sin X

sin? x+cos® x =1

= c0s° X =1-sin® x
2
= C0s° X =1—[§)
5
= c0s° x:l—i
25
= C0S% X = g
25

4
:>cosx=J_rg

Since X liesinthe 2" quadrant, the value of cosx will be negative

4
S.COSX=——
5

wn
D
o
=
Il
I
=
. &
gIlw| -
N—
I Il
| w| ol
| o
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3
sin X 5 3
tanx=——=~"/_ —_ "~
COS X (_4) 4
5
1 4
cotx=—=——
tan x 3

Question 3:
Find the values of other five trigonometric functions if cot x = 7 X lies in third quadrant.

Answer 3:

Given that

cotx=§
4
1 1
tanx=—=—~-=
cot x (3)
1+tan® x =sec’® X
2
:>1+(EJ =sec’® X
3
=1+ 20 _sec?x
9
25
= == —sec’ x
9
:>secx:J_r§
3

Since X liesinthe 3 quadrant, the value of sec x will be negative.

5
S.SeCX=——
3

(@)
o
w
=
Il
®
o |
=
Il
' |
aN
wlo| 5
N—
I w| >
|
ol w
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’ tanXx=——-
COS X
- 4 _sinx
3 ( -3
5
: (4) (—3) 4
=sinX=| = [x| — [=——
3 5 5
1 5
COSeCX =——=——
sin x 4
Question 4:
Find the values of other five trigonometric functions if sec x = % , X lies in fourth quadrant.
Answer 4:
Given that
13
SecX=—
5
1 1 5
COSX=——="—"<=—
sec x (1?») 13
5
sin” x+cos® x =1
= sin® x =1-cos® x
2
=sin’x=1- R
13
s sin? x=1- 22 144
169 169
=sinx= iE
13
Since X liesinthe 4™ quadrant, the value of sinx will be negative.

. 12
SSinX=——
13
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1 1 13
COSeCX=—T"=""T<=—""

sin x (_12) 12
1

Question 5:
Find the values of other five trigonometric functions if tan X = 1 X lies in second quadrant.

Answer 5:

Given that
tan x = —E
12

1 1 12
CotxX=——=——"——=-"2

tanx (5 j 5
12
1+tan® x =sec® x

5 2
:>1+(——j =sec? x
12

=1+ Vi sec? x
144

169 2
= —— =Sec" X
144

13
=>secXx=+—
12
Since X liesinthe 2™ quadrant, the value of sec x will be negative.

13
SSBCX=——
12

O ~—+
QD
=1 5
< <
Il Il
(=g (@ N7,)
® v,
D‘H 215
> < | >
Il Il
|
[N .
| agm Bl
Il Il
| |
= =
5| o ol
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1 1 12
COSX=—"—=""""S=—"7
sec X (_Bj 13
12
sin x
tan X =——
COS X
_ 5 _ sinx
12 (_12)
1
_ 5 12 5
=SINX=| —— |X| —— [=
12 1 13
1 1 13
CoseCX=——=""<=—
sin x [5) 5
13
Question 6:

Find the value of the trigonometric function sin 765

Answer 6:

It is known that the values of sin X repeat after an interval of 2z or 360°.

-.sin765° =sin(2><360° +45°)

=sin45’ _ 1

V2

Question 7:

Find the value of the trigonometric function Cosec(—1410°)

Answer 7:

It is known that the values of cosec X repeat after an interval of 277 or 360",

. COSEC (—1410° ) - cosec(—1410° +4%360° )
= cosec(—141o° +144o°)

=cosec30’ =2
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Question 8:

Find the value of the trigonometric function tan 19T”

Answer 8:
It is known that the values of tan X repeat after an interval of m or 180

197
cotan ——
3

= tan 617r:tan(67r+zj
3 3

=tan%=tan6o°=\/§

Question 9:

. 1
Find the value of the trigonometric function sin (—Tlﬂj

Answer 9:

It is known that the values of Sin X repeat after an interval of 2IT or 360°

e

Substitute the values

=sin(—%+2x2nj

Simplify the term

:sin(zjzﬁ

3 2

Question 10:

1
Find the value of the trigonometric function cot (—%J

Answer 10:

It is known that the values of COt X repeat after an interval of IT or 180"
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Given that

( 157[)
cot| ———
4

Substitute the values

= cot (— 15—” + 47z)
4

Simplify the term

—cotZ=1
4

Example 10

Prove that
3sin Zsec£—4sin 5—ﬁcotz =1
6 3 6 4

Solution

Given that
L.H.S. =3sin zsecz —4sin 5—”cotZ
6 3 6 4
Substituting the terms

=3x1x2—4sin(ﬂ—£}<1
2 6

=3-4sinZ
6

:3—4x%=1: R.H.S.

Hence proved

Example 11

Find the value of sin15’.

Solution

We have
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sin15" =sin (45° _300)
Expand terms

=sin45 cos30 —cos45 sin30°

Substitute value

_ 1 43 1.1

202 2 2
_3-1

232
Example 12
Find the value of tan 13—” .
12

Solution
We have

Expand terms

T T
=tan—=tan| ———
12 (4 6)
simplify
T

tan = —tan ~
4 6

1+tan£tan£
4 6
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Example 13

Prove that

sin(x+y) tanx+tany
sin(x—y) tanx—tany

Solution

We have

LH.S _sin(x+Yy) sinXcosy+cosxsiny
" sin(x—vy) sinxcosy—cosxsiny

Dividing the numerator and denominator by C0OS XC0S Y, we get

sin(x+y) tanx+tany
sin(x—y) tanx—tany

Example 14

Show that

tan 3x tan 2x tan x = tan 3x —tan 2x —tan x
Solution

We know that 3X =2X+ X

Therefore, tan 3x = tan(2x + x)

_ tan2x+tanx

or tan3x=————
1-—tan 2xtan X

or tan3x—tan3xtan2xtan x =tan2x+tan x
or tan3x—tan2x—tanx =tan3xtan2xtan x or

tan 3xtan 2xtan x = tan 3x —tan 2x —tan X.

Example 15

Prove that
cos(%+ xj+cos[%—xj = \/Ecosx

Solution 15

Given that
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L.H.S. =cos Z+x +C0S z—x
4 4

Expand terms

T T VA VA
—+X+——X +X—(—Xj

= 2C0S 4 24 cos

simplify

=2cos%cosx=2xicosx=\/§cosx= R.H.S.

J2

Example 16

COS 7X +Ccos5x
Prove that ———— =cot x

sin 7x—sin5x
Solution

Given that

TX+5X 7X—5X
2c0s cos

_ 2 2
LHS. = 7X+5x . 7x-5x
2C0s sin

2

simplify

_ COSX

sinx
— cot x

= R.H.S.

Example 17

sin5x—2sin 3x +sin x
Prove that = =tan X

C0S5X —C0s X

Solution

Given that
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LHS - sin5x—2sin3x+sin X
C0S5x —Cos X

_sin5x+sin x—2sin 3x

COS5X —C0os X

simplify

_ 2sin3xcos2x—2sin3x _  sin3x(cos2x 1)
—2sin3xsin 2x sin3xsin 2x

~1-cos2x _ 2sin®x

- =— =tanXx= R.H.S.
sin 2x 25sin X cos X

Exercise 3.3

Question 1:
. o TT o T ) 7T 1
sSIn® —+c0s” ——tan” —=——
6 4 2
Answer 1:

Given that
LHS. =sin?Z4cos?Z—tan?Z
6 3 4

Put the values

Question 2:
- 7 3
Prove that 2sin? - + cosec? -2 cos? - = >
6 6 3 2

Answer 2:

Given that
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L.H.S. =2sin? %+cosec2 7—”0032%

1Y ,( z\(1Y
=2| = | +cosec’| r+— || —
2 6 /{2

Question 3:
Prove that cot? % + cosec‘%r +3tan? % =6

Answer 3:

Given that

L.H.S. =cot? Z+cosec‘r’—”+3tan2 2
6 6 6

2 V4 1 2
= (\/5) + cosec(;r - Ej + S(ﬁJ

:3+cosecz+3><1
6 3

=3+2+1=6
= RH.S

Question 4:
. 23
Prove that 2sin? % +2cos? % + 2sec? % =10

Answer 4:

Given that

Il Il I I
N

>y N | N |- >
T + N
= U 0 +"‘
- I Do
N N |

+ 7 N\ o)

A R o
N w

Il o

N w

oy

N—
N

7 N\

N

N—
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L.H.S = 2sin? 3—7T+ 2c0s2 % 4+ 25ec? ~
4 4 3

= Z{Sin(ﬂ—%j} +2(%) +2(2)?
:Z{Sinz}2 +2><1+8
4 2

2
ij +1+8

%
=1+1+8
=10

= RHS

Question 5:

Find the value of:
(i) sin75
(ii) tan15’
Answer 5:
(i) sin75 =sin(45 +30’)
=sin45 cos30 +cos45 sin30°

[sin(x+ y) =sin xcos y +cos xsin y]

()25
_\3 1 =J§+1(
22 242 22

ii) tan15" = tan (45 —30")

tan 45 —tan30° tan x—tan y
= - ~[tan(Xx—y)=——
1+tan45 tan30 1+tan xtany
-
_ B Bl

1+1( L ]_ V3+1

&
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Bl By s+1-2B
\/§+1 (\/§+1)(\/§_1) (\/5)2 _(1)2

4—2\/§:2_\/§

3-1

Question 6:

Prove that: cos(z— xj cos(Z - yj—sin (Z— xjsin [ﬁ_ yj =sin(x+Y)
' 4 4 4 4

Answer 6:

Given that

“alzen{2Jon{io) 2]
e[ 5oz (50
i CNCe B G

['.- 2cos Acos B = cos(A+ B) +cos(A—B)]

—2sin Asin B =cos(A+ B) —cos(A—B)]

e i)
=cos[%—(x+y)}

=sin(x+Y)

=R-H-S

Question 7:
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Prove that:

T
tan| = +x 2
(4 j_(lﬂanxj

tan(”—xj 1-tanx
4

It is known that

Answer 7:

tan(A+B) = tanA+tanB
l1-tanAtanB
tan(A—B) = tanA—-tanB
l+tan AtanB

Then just apply the formula

We get:

T
tan| = +x 2
(4 j_(lﬂanxj

tan(”—xj 1-tanx
4

proved

Question 8:
cos(z + X) cos(—x)

sin(z — Xx) cos (72[ + xj

=cot? x Prove that

Answer 8:
Given that
cos(z + x) cos(—x)

LHS. =
. v
sin(z — x) cos (2 + xj

_ [-cosx][cosx]
- (sin x)(-sin x)

_ —cos’ X
—sin’ x

=cot? x
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= RH.S.

Question 9:
3r 3z
cos > + X |cos(2z + x)| cot > X [+cot(2z+Xx) |=1

Answer 9:

Given that
3z 3z
L.H.S. =cos 7+x cos(2z + x)| cot 7—x +cot(27z + X)

=sin xcos x[tan x +cot x]

) sinXx oS X
=SiNXCOS X| —— + ——
COSX sinx

. sin® X +cos” x
=(SiInXCoSX)| ————

sin X cos X

=1= R.H.S.

Question 10:
Prove that sin(n+21)xsin(n+ 2)x+cos(n+1)xcos(n + 2)x = cos X

Answer 10:

Given that

L.H.S. =sin(n+21)xsin(n+2)x+cos(n-+1)xcos(n+2)x

= %[Zsin(n +1)xsin(n+2)x+2cos(n+1)xcos(n +2)x]

= %[cos{(n +D)Xx—(n+2)x}—cos{(n+1)x+(n+2)x}]

=2cos{(n+1)x+(n+2)x}+cos{(n+1)x—(n+2)x}]
2c0s Acos B =cos(A+ B) +cos(A—B)

=%x200${(n +1)x—(n+2)x}

=cos(—x) =cosx = R.H.S.
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Question 11:
3 3 .
Prove that cos —”+x —CO0S —”—x =—4/25sIn X
4 4
Answer 11:
Given that

cosA—cosB:—Zsin(AJr

(252

.. LHS. = cos[s—ﬂ+ xj—cos(g—”— xj
4 4

(37[ ) (372’ j

X4 =X

4 4 .
-sin

=-2sin

(37: J (3%
x| E—x
4 4

)

2 2

simplify

= —Zsin(s—”jsin X
4

= —Zsin(n—zjsin X
4

Y/
=-2sin—sin X

:—inxsinx

J2
=—/2sin X

= R.H.S.

Question 12:

Prove that sin® 6x —sin? 4x =sin 2xsin10x
Answer 12:

It is known that

sinA+sinB= 23in(A;Bjcos(A;Bj,sinA—sin B=2COS(

A+B

o

A-B

)



|nfiniﬂj} ., Sri Chaitanya
Learn" : Educational Institutions

L.H.S. =sin?6x—sin?4x

= (SIN6X +Sin 4x)(sin 6x —sin 4x)

[ 5 o 25|

= (2sin5xcos x)(2 cos5x

sin x) = (2sin5xcos5x)(2
Sin XCos X)

=sin10xsin 2x

= RH.S.

Question 13:

Prove that cos? 2X —cos? 6x = sin 4xsin 8x
Answer 13:

It is known that

cosA+cosB:Zcos(A;Bjcos(AgBj,cosA—cosB:—Zsin(AZBjsin(A;Bj

-, L.H.S. =cos? 2x —cos? 6x

= (C0S 2X + C0s 6X)(C0S 2X —6X)

:{2c05(2x+6xjcos(zx_GXH[—Zsin(ZXJFGXJSin (2x—6x)}
2 2 2 2

=[2cos 4x cos(—2x)][-2sin 4x sin(—2x)]

=[2cos 4x cos 2x][-2sin 4x(—sin 2X)]
= (2sin4xcos 4x)(2sin 2xcos 2x)

=sin8xsin4x = R.H.S.

Question 14:
Prove that Sin 2X + 2sin 4x +sin 6x = 4¢os? xsin 4x
Answer 14:

L.H.S. =sin2x+2sin4x+sin6x
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=[sin 2x+sin6x] + 2sin 4x

= ZSin(2x+6xj[2x—6xj +2sin4x
2 2
{ sinA+sinB = Zsin(A;r BJCOS( A; BH

= 2SIn4Xc0S(—2x) + 2sin 4x

=2sin4XCcos2X+2sin4x

= 2sin4x(cos2x+1)
= 2sin 4x(2cos2 x—1+1)
= 2sin 4x(2cos2 x)

= 4c0s® xsin

4x= R.H.S.

Question 15:

Prove that cot 4x(sin5x +sin 3x) = cot x(sin 5x —sin 3x)

Answer 15:

Given that

L.H.S =cot4x(sin5x+sin 3x)
cot4x| , . (5x+3X 5X —3X
=— 2sin cos
sin4x 2 2
cos| ——
2

{ sin A+sin B = 2sin [ At

_(cos4x

- )[ZSin 4xcos X]
sin4x

= 2C0S4XCoSs X

R.H.S. =cot x(sin5x —sin 3x)

COS X (5x+3xj ) (5x—3x}
=——| 2C0S sin
sin X 2 2
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{ sin A—sinB = 2cos( A; Bjsin(A; Bﬂ

=@[2cos4xsin X]

sin x

=2C0S4X-CoS X

LHS. = RH.S.

Question 16:

C0os9x—cos5x  sin2x

Prove that — - =—
Sin17x—sin3x cos10x

Answer 16:

It is known that

cosA—cosB=—23in(AJr Bjsin(%)

Bjsin(%},sin A—sinB = Zcos(AJr
C0S9X —Ccos5x

sin17x—sin3x

. (9X+5x) . (9x-5x
-2sIn -sin
e G
17x+3x) . (17x-3X
Zcos( > j-sm( > j

_ —=2sin7x-sin 2x
2¢0s10x-sin7x

- LHS =

B sin2x
c0s10x

=R-H-S

Question 17:

in5x +sin 3x
Prove that: w:tan 4x

COS5X + €0S 3X
Answer 17:

It is known that

sinA+sinB = Zsin(AZBjcos(A;Bj,cosA+cosB:2cos(A+

{2
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L LHS - sin 5X +sin 3x

€c0S5x +cos 3x

. [ 5Xx+3x 5x—-3x
2sin -COS
B 2 2
5x +3x 5x—-3x
2C0S -COS
2 2

_ 2sin4x-cos X
2C0S4X-CoS X

_sin4x
cos4x

=tan4x= R.H.S.

Question 18:

sinx—siny
COSX+COS Yy

Prove that =tan X~y

Answer 18:

It is known that

sin A—sin B =2cos(AJ2r Bjsin(A;Bj,cosA+cosB :Zcos(

sinx—siny
COS X+ COS Y

ZCOS(HVJ.Sm(X—yj
_ 2 2
2 cos ()H_yj . COS(X_yj
2 2
Sin (X_y)
2

o LHS. =

Question 19:

Il Il
= @)
<Y}
5 3
TN TN
b >
N N
< <
N N
Il
o
I
(@p]

A+B

o

A-B

)
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sin X +sin3x
Prove that ————  =tan 2x

COS X + COS 3X
Answer 19:

It is known that
sin A+sinB = Zsin(A;r Bjcos(A; Bj,cos A+cosB :Zcos(A;r Bjcos(A;Bj

sin X +sin 3x
COS X + C0S 3X

. [ X+3x X —3X
2sin cos
_ 2 2
X +3X X —3X
2c0s cos
2 2

_sin2x
COS 2X

o LHS. =

=tan 2x

= R.H.S

Question 20:

sin X —sin 3x .
Prove that ——————=2sinX
Sin“ X —C0s“ X

Answer 20:

It is known that

sin A—sinB = 2COS(A; B)sin(A;Bj,cosz A—sin? A=cos2A

- LHs, = Sinx=sindx
sin’ x —cos® X
(x+3xj ) (x—sxj
2C0Ss sin
—C0S2X

_2c0s 2xsin(-x)
—C0S 2X

=—2x(=sinx)

=2sinx= R.H.S.
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Question 21:

COS4X + C0S3X +C0S 2X
Prove that — = cot 3x

sin4x+sin3x+sin 2x

Solution 21:
Given that

COS4X + C0S3X +C0S 2X
sin4x+sin3x+sin 2x

4AX 42X 4X —2X
2C0S > coSs > +C0S3X

- . [ AX+2X 4x —2X .
Zsm( > jcos( > j+sm3x

_ (cos4x+cos 2x) + cos 3x
(sin4x+sin 2x) +sin 3x

{ cosA+cosB:ZCOS(AZBjcos(A;Bj,sinAﬂin B=25in(AZBjcos(A;Bﬂ

LHS. =

Apply the formula

_2C0S3X COS X +C0S 3X
2sin3xcos X +Sin 3x

_ cos3x(2cosx +1)
sin3x(2cosx +1)

=cot3x=R-H-S

Question 22:
Prove that cot x cot 2x —cot 2xcot3x—cot3xcot x =1
Answer 22:

Given that
L.H.S. =cot xcot 2x —cot 2x cot 3x —cot 3x cot X

= cot x cot 2x — cot 3x(cot 2x + cot x)

= cot x cot 2x — cot(2x + X)(cot 2x + cot X)

cot2xcotx—1

=cot xcot2x—
cot X +cot 2x

}(cot 2X+cot x)
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cot Acot B —1}

’ v Cot(A+B)=————
cot A+cotB
=cot xcot2x —(cot2xcot x—1) =1= R.H.S.
Question 23:
4tan x(l—tanzx)
Prove that tan4x = 5 7
1-6tan“ x +tan” x
Answer 23:
It is known that. tan 2A:2ta—nf\
1-tan“ A
- L.H.S. =tan4x =tan 2(2x)
_ 2tan2x
1—tan’(2x)
9 2tan2x
_ 1-tan” X
( 2tan x jz
1-| ————
1-tan“ x
_ 4tanx j
1—tan? x
2
4_ 1tan“ x .
(1—tan2x)

4tan x
1—tan’ x

(1—tan2 x)2 —4tan? x]

1-tan?x)°
( )

4tan x(l—tan2 x)

1—tan? x)2 —4tan® x
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4t x(l—tan2 x)

= = R.H.S.
1-6tan® x+tan’ x

Question 24:

Prove that: cos4x =1-8sin® xcos’ x
Answer 24:

L.H.S. =cos4x
=C0S2(2x)

=1-2sin’ 2x[cosZA=1—25in2 A]
=1-2(2sin xcos x)°[sin 2A = 2sin Acos A]
=1-8sin?x

cos’x= R.H.S.

Question 25:
Prove that: cos6x =32cos® x—48cos’ x +18¢0s” x—1
Answer 25:
L.H.S. =cos6x
= C0s 3(2x)
=4c0s’ 2x—3c0s 2x[cos 3A=4cos’ A—3cos A]

3

= 4[(20032 x—1) 3(2cos2 x—1)[cos 2 = 2¢0s? x—1]
_ 4[(2cos2 x)3 —(° -3(2cos’ x)2 +3(2cos? x)}—Gcos2 X+3

- 4[80036 X —1-12c0s* X + 6 cos? x]—6cos2 X+3

=32c0s® x—4—48co0s”* x + 24 cos* x —6c0s® x+3
=32cos® x—48cos* x+18

cos’x—1= R.H.S.

Example 18
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. . . . . 3
Find the principal solutions of the equation SIn X = 7

Solution

Given that

V3

sinzz— and
3 2

. 2T . ( ﬁj
SIN—=SIn| 7 ——
3 3

simplify

. T
=SIn—

Value of x=E and 2—”
3 3

Example 19
Find the principal solutions of the equation tan x = —i.
V3
Solution
7 1 T V4 1
We know that, tan— =—. Thus, tan| 7 —— |=—-tan—=—-—— and
6 3 6 6 3
tan| 27— 2 |=—tan = = _1
6 6 3
Thus tan5—7[ = tanﬁ = —i .
6 6 3
Therefore, 5—” and & .
6 6

Already we seen that

sinx=0 gives x=nxz,where neZ

cos x =0 gives x=(2n+1)%,where neZ
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Example 20.

Find the solution of sin X = —73.

Solution

Given that

. 3
sSinx=—-——
2

. T
=-SIn—

. . Ar
Hence sin X =sIn ?

which gives X = nz +(=1)" 4?” ,

where neZ

Example 21
1
Solve COSX = >

Solution

Given that

1
COSX =—
2

T
=C0S—
Therefore

x=2n7ri£,
3

Il Il
Q. 28
=} >
N / \
+
w|N
~—
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where ne”Z.

Example 22
T
Solve tan2x = —cot(x +§j )

Solution

Given that

tan 2x:—cot(x+£)=tan(z+x+£)
3 2 3

or
tan 2x = tan(x+5—”j
6
Hence
5x
2X =N+ X+—,
6
where ne Z
5r
or X=nxz+—,
6

where neZ

Example 23

Solve sin2x—sin4x+sin6x=0
Solution

Given that
sin2x—sin4x+sin6x=0
Rewrite
sin6x+sin2x—sin4x=0
2sin4xcos2x—sin4x =0
sin4x(2cos2x-1)=0

i.e.
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Therefore sindx=0 or cosS 2X=%

. . T

i.e. sindx=0 or cost:cosg

Hence 4x=nsx or 2X= 2nﬂi%, where neZ

. Nz V3
i.e. X=T or x=n7zi€,where neZ.

Example 24

Solve 2co0s® X +3sinx=0
Solution

Given that

2cos® x+3sinx=0
2(1-sin’ x)+3sin x =0
or
2sin®x—3sinx—2=0
or

(2sinx+1)(sinx-2)=0
. 1 .
Hence smx:—E or sSinx=2

But sin X =2 is not possible
Then

. 1 . Iz
SINX=——=SIn—
2 6

Hence,

X=nz+(-1)" %[ where ne Z.
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Exercise 3.4

Question 1:

Find the principal and general solutions of the equation tan X = \@
Answer 1:

Given that

tanx:\/g

It is known that tan % = J§ and tan [4{) =tan (7[ + %j =tan % = \/5

_ . 4
Therefore, the principal solutions are X =% and 4 .

3

Now, tan x = tan =
3
T
:>x=n7r+§,where ne”z

y V4
Therefore, the general solutionis  X=nx + 5 ,Where ne Z

Question 2:

Find the principal and general solutions of the equation Sec x =2
Answer 2:

Given that

secx=2

It is known that secz =2 and sec5—ﬂ =Sec| 2« LI secz =2
3 3 3 3

o . z 57
Therefore, the principal solutionsare X =% and ?

v
Now, SeC X =sec—
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T 1
= C0SX=C0S— |Secx=——
3 COS X

Vs
:>x:2n7zi§,where ne”Z

L V4
Therefore, the general solutionis X=2nz+ 3 where ne Z

Question 3:

Find the principal and general solutions of the equation cotX = —\/5

Answer 3:

Given that

cotXx = —\/§

It is known that Cot% = \@

ccot| 7—=Z = —cotZ=—3 and cot| 27— = |=—cot =3
6 6 6 6

ie., cot%r:— 3 and cot%:—\@

. . 1
Therefore, the principal solutionsare X = % and ﬁ

6

Now, cot X = cot 5{

5 1
=tanx=tan— |cotx=——
6 tan x

5x
:>x=n7r+?,where ne”z

. 57
Therefore, the general solution is X = n7r+? ,Where ne Z

Quiestion 4:
Find the general solution of cosec x =—2

Answer 4:
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Given that

COSeCX =—2

It is known that

cosecZ =2
6
.. Cosec|  + iy - —cosecz =—2 and cosec| 27z — = —cosec£ =-2
6 6 6 6

i.e. cosec%z =-2 and cosec% =-2

Therefore, the principal solutionsare X = 7—” and &

6

T
Now, cosec X = COSGC?

] . I 1
=SsinX=s8in— | COSeCX =——
6 sin X

:>x:n7r+(—1)”%[,where neZ

. 4 7
Therefore, the general solution is X =nz + (-1)" ?ﬂ where ne Z

Question 5:

Find the general solution of the equation C0S4X = C0S 2X
Answer 5:

Given that

COS4X = C0S 2X

= C0S4x—-c0s2x=0

. (Ax+2x) . (4x—-2X
:>—23|n[ jsm( jzo
2 2
{ cos A—cos B :—Zsin(A;r Bjsin(A; Bﬂ




|nfinify} ., Sri Chaitanya
Learn" : Educational Institutions

=sin3xsinx=0

=sin3x=0 or sinx=0

~3X=nz or X=nxz, whereneZ

=>X=— 0or X=nx, whereneZ

Question 6:

Find the general solution of the equation c0S3X+C0S X —C0s2X =0
Answer 6:

Given that

COS3X+Cc0SX—cos2x =0

= 2003(3)(2+ X)cos(sx—z_x)—coﬂx =0 {cos A+cosB = 2cos( A; Bjcos( A; BH

= 20052XC0SX—C0s2X =0 = cos2x(2cosx—1)=0 =cos2x=0 or 2cosx—1=0

=c0s2x=0 or cosx=%
.-.2x:(2n+1)% or cosx=cos%,wherenez

:>x:(2n+1)% or X:ZnEi%,whereneZ

Question 7:
Find the general solution of the equation sin2x-+cos X =0
Answer 7:

Given that
sin2x+cosx=0
= 2sinXcosx+cosx=0

= cosx(2sinx+1) =0

=>cosx=0 or 2sinx+1=0

Now, cosx:0:>cosx=(2n+1)%,where neZz

2sinx+1=0
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) -1 LT . s . Vs . Iz
=>SINX=—=-SIN—=SIN{ 7+— |[=SIN| 7T+— |=SIN—
2 6 6 6 6

:>x:n7r+(—1)“%[, wherene Z

o Wl
Therefore, the general solution is (2n +1)% or nz+(-1) ?ﬁ,n eZ

Question 8:

Find the general solution of the equation sec? 2x =1—tan 2x
Answer 8:

Given that
sec’ 2x =1—tan 2x
—=1+tan?2x =1—tan 2x

= tan’2x+tan2x=0

= tan2x(tan2x+1) =0
=tan2x=0 or tan2x+1=0
Now, tan2x=0

=tan2x=tan0

=2X=nxz+0, whereneZ
:>x=n7”, whereneZ
tan2x+1=0

:>tan2x=—1:—tan£=tan 7Z'—£ =tan3—”
4 4 4

:Zx:nﬂ+37ﬂ, whereneZ

:>x=n—”+3—ﬂ, whereneZ
2 8

Therefore, hr or n—7[+3—7T,n e/
2 2 8
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Question 9:

Find the general solution of the equation sin X+sin3x+sin5x =0
Answer 9:

Given that

sinx+sin3x+sin5x=0

(sin x+sin5x) +sin3x=0

= [ZSin(Xzsxjcos(X_stﬂﬂin 3x=0 [sin A+sinB= Zsin[A;r Bjcos( A; BH

= 2sin3xcos(—2x) +sin3x =0

= 2sin3xcos2x+sin3x=0

=sin3x(2cos2x+1) =0
=sin3x=0 or 2cos2x+1=0

Now, Sin3X=0=3X=nx,where ne”Z
i.e., x:n?ﬂ,where ne”Z
2c0s2x+1=0

-1 T T
= C0S2X=—=—C0S— =CO0S| 7 ——
;== g
27
:>0032x=cos?
27
:>2x=2nﬂi?, wherene Z
T
:x:nzig,wherenez

n
Therefore ?ﬂ or nﬁi%,n e’
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Miscellaneous Examples

Example 25

If sinx= g ,COSY = —%, where x and Yy both lie in second quadrant, find the value of sin(x + y)

Solution

We know that
sin(X+ y) =sin XCcos y +cos Xsin y

Now
4
Therefore cosSX== E

Since X lies in 2" quadrant,

COS X is negative.

4
Hence COSX = —g

Now sin2y=1—coszy:1_%=§
169 169

ie. siny= J_r%.

Since Y lies in second quadrant, hence sin Yy is positive.

Therefore, siny = % . Substituting the values of sin x,sin y,cosx and cosy in (1), we get

: 3 12 4) 5
sin(x+y) :EX(_EJJ{_EJXE

36 20

65 65

56
65

Example 26
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Prove that

X 9x . . bx
cos 2xcos§—cos3xcos7 =sin5xsin 7

Solution

We have

LHS. = 1 2C0$2XCOS§—2COS%COS3X
2 2 2

:1 coS 2x+§ + C0S 2X—§)—COS 9—X+3x —CO0S 9—X—3x
i 2 2 2 2

2
1[  5x 3x 15x x| 1 5x 15x
=—| c0S— +C0S— —C0S—— — CO0S— | = —| COS— — COS ——
2 2 2 2 2 2 2 2
5x 15X 5x 15X
1 ot PR E
—| = —2sin{-2 2_lginl-2 2
2 2
simplify

=-sin 5xsin(—5—zxj =sin5xsin 5—2X = R.H.S.

Example 27
. T
Find the value of tan §

Solution

Given that

Let X:Z.Then 2x=%.

2tan x
Now tan2x=tL2
1-tan” X
or

x 2tanE
tan = = 5
1-tan* =
8
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Let y= tanz. Then 1= 2y2
8 1-y

or
y?+2y-1=0
Therefore

24+
yo2EN2_ 4

2

Since % lies in the first quadrant, y = tan% is positve.

Hence

tanZ =2 -1
8

Example 28

If tanx=§,7z<x<3—”,find the value of sinl,cos5 and tanﬁ.
4 2 2 2 2

Solution

Given that
) 3 . .
Since T < X< 7 ,COS X is negative.

Also

3z

T X
IAEP i g
2 2 4

X ) . X . .
Therefore, smE is positive and COSE is negative.

Now
seczx=1+tan2x:1+3:§
16 16
Therefore
23in2§:1—005x=1+ﬂ=9.
2 5 5

Therefore
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., X 9
sin“ = =—
2 10

or

. X
sin— =
2

3
J10

Again
200525=1+cosx=1—f:1
2 5 5

Therefore

x 1
cos’ = =—

or

cosiz—i( Why?)

2~ /o

Hence tan — = = =-3.

X
COS)Z( \/E

sin; 3 (_Jl—oj

Example 29
3
Prove that 0S® X + C0S? (x+ %) +cos’ (x—%j =5

Solution

We have

1+ cos(Zx + 2;} 1+ cos(Zx - 2;)

+
2 2

L 3+ C0S 2X + COS 2x+2—” +C0S 2x—2—7Z
2 3 3

3+C0S2X+ 2C0S2XCc0S 2{}

=% 3+cost+2c052xcos(ﬂ—%ﬂ

I|I ||| -
I
» N
I —
= o
+
(®)
N | O
wn
N
x
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= 1[3+cos 2X —2C0S 2XCOS£}

2 3

= %[3+COS 2X—C0s2x] = g — R.H.S.

Miscellaneous Exercise on chapter 3

Question 1:
Prove that: 2 cosl cosg—” +C0S % +CO0S
Answer 1:
Given that
L.H.S.

T Or 3T 57
= 2C0S— COS— +C0S — + COS —

13 13 13

3r b5z

7_'_7
_2c0s % cos 4+ 2c0s| 1313 |cos
13 13 >

4 97 A —T
=2C0S—COS~—+2C0S——COS| —
13 13

13 13

7 97 A T
=2C0S—C0S— +2C0S——COS —

13 1 13 1
simplify

r 97 Az
=2C0S—| COS——+COS—

3 13

57_

13

3z
13

_5_”j COSX+C°Sy=zcos(ujcos(x_yj
13 2 —2
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97 4r
T 13 * 13 97 Arx
=2Cc0s—| 2cos| ==——= cos(——-}
13 2 13 13

7| T 5r
=2C0S—| 2C0S —C0S —
13| 2 26

:2cos£x2x0xc055—”
13 26

=0= RHS

Question 2:
Prove that: (sin 3x-+sin x)sin X+ (cos3x—cos x)cosx =0

Answer 2:
Given that
L.H.S.

= (sin 3x+sin x) sin X + (C0s 3X — COS X) COS X

=sin 3xsin X +sin’ X+ cos 3X oS X — oS> X

= c053X COS X +5in 3xsin x—(cos2 X —sin? x)
=c0S(3x—x)—cos2x [cos(A—B)=cos AcosB+sin Asin B]
= C0S 2X —COS 2X

=0

= RH.S.

Question 3:

: . X+
Prove that:  (COS X +C0S Y)? + (sin X —sin y)* = 4cos® Xy

Answer 3:

Given that

L.H.S. =(cosx+cosy)® +(sin x—sin y)*

= C0S® X+C0S” Y +2C0S XCOS Y +Sin® X +sin® y — 2sin xsin y
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= (cos? x+sin” x)+(cos® y +sin” y) +2(cos xcos y —sin xsin y)
=1+1+2cos(x+Yy) [cos(A+B)=(cosAcosB—sin AsinB)]
=2+2c0s(Xx+Y)

=2[1+cos(x+Y)]

- 2{1+ 2cos? (XLZVJ —1} [cos 2A =2cos’ A—l}

= 4¢0s? (XLZyJ = R.H.S.

Question 4:

: : o, X—
Prove that:  (COS X —C0S y)* + (Sin x—sin y)* = 4sin® Ty

Answer 4:
Given that
L.H.S.

= (cos X —cos y)* + (sin x —sin y)?

=C0S® X+C0S” Yy —2C0S XCOS Y +Sin” X +sin’ y — 2sin xsin y

= (cos® x+sin’ x) +(cos® y+sin’ y)—2[cos xcos y +sin xsin y]
=1+1-2[cos(x—Y)]

=2[1—cos(x—y)]

- 2[1—{1—25in2 (%)H [cos(A—B) =cos Acos B +5sin Asin B]

=4sin2(%j: R.H.S. [cosZAzl—ZsinzA]

Question 5:
Prove that:  Sin X+Sin3X+Sin5x+Ssin7x = 4c0s X cos 2XSin 4X

Answer 5:

Given that
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sin A +sin B:2$in(A;Bj-cos(A;Bj

?. H.S. =sinx+sin3x+sin5x+sin7x

= (sin X +sin5x) + (sin 3X +sin 7x)

. [ X+5x X —5x . (3x+7x 3x—7xj
=2sIn -COS +2sin cos
( 2 j ( 2 ) ( 2 j [ 2

= 2sin 3x cos(—2x) + 2sin 5x cos(—2x)

= 25in3X oS 2x + 2sin5xcos 2x

= 2C0S 2X[Sin3x +sin 5x]

= 2¢0S ZX{Zsin[3X;5Xj-cos(3xgsxﬂ

=2C0S 2x[2sin 4x-cos(—x)]

=4cos2xsin4dxcosx= R.H.S.

Question 6:

(Sin 7x+sin 5x) + (sin 9x +sin 3x)
(cos 7x +cos5x) + (cos9x + cos 3x)

Prove that: =tan 6x

Answer 6:

We have

sin A+sinB = Zsin(AJr

Bj-cos(%},cos A+cosB =2COS(A+

(Sin 7x+sin5x) + (sin 9x +sin 3x)
(2cos7x+cos5x) +(cos9x + cos 3x)

[7x+5x 7X—5x . (9x+3x 9x —3x
= -C0S +| 2sin -C0S
2 2 2 2
7X+5X 7X—5X 9X + 3X 9x —3X
2C0S -COS +| 2cos -COS
2 2 2 2

_ [2sin6x-cos x]+[2sin 6x-cos3x]
[2cos6x-cos X]+[2c0s6x-Ccos3X]

Bj (A— Bj
-COS| ———

2
Given that

LHS. =
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_ 2sin6x[cos x +€os 3x]
2C0s6x[cos X + c0os 3X]
= tan 6x
= R.H.S.
Question 7:

. . . . X 3x
Prove that:  Sin3x-+Sin2X—sin X =4sin xcoszcos?

Answer 7:

Given that
L.H.S. =sin3x+sin2x—sin X

=5in3x+ (Sin 2x—sin x)

=sin3x+| 2cos 2X+X sin 2X =X sin A—sin B = 2cos A+ sin A-B
I 2 2 2 2
=sin3x+ ZCOS(B—XJSin(ﬁj
] 2 )7\ 2

=sin 3x+2cos%sin X
2 2

. 3X 3x 3X . X
=2SIin—-Cc0S— + 2Cc0S—Sin—
2 2 2 2

~aeo 3 s3]

§ht)
=ZCOS(3?X) Zsin{sinZA:ZSinA~cosB]K3_xj+(§HCOS 2 2 2)y

2 2 2

sin A+sinB = Zsin[AJr Bjcos(A_ B)
2 2
:Zcos(%j-Zsin xcos(lj
2 2

=4sin xcos(z) cos(3—xj = R.HS.
2 2
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Question 8:
Find sinx/2,cosx/2 and tanx/2,if tanx = —%, X in quadrant Il

Answer 8:

Here, X isin quadrant Il.

. T X
e, —<X<T D>—<=—<=—
2 4 2 2

. X X X .
Therefore, SInE,COSE and tanE are lies in first quadrant.

L 4
It is given that tan X = —§

2
sec’ x =1+ tan? x:1+(_—4j :1+§:§
3 9 9
. cos? x=i
25
:>cosx=i§
5

As X isinquadrant I, cos X is negative.

COSX = —
5
Now, cosX = 2coszg—1
:>_—3=200325—
2

= 2¢0s° =1—§
5

N | X
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.. CoS X = ﬁ
2 5

5
i Xop-1 4
2 5 5
:>sin——i
5
sin—_&
5
: L&)
sin— |
tan—= P

. . X X
Thus, the respective values of sin E,COSE and tan E are

Question 9:
Find, sinz,cosl and tanl for Cosx=—1,x in quadrant 1
2 2 2 3

Answer 9:

Here, X isin quadrant IlI.

3
4

) 3 7 X
e, T<X<— D>=-<=<
2 2 2

X
Therefore, COSE and
X . . X . .
tanz are negative, where SmE as IS positive.

L 1
It is given that cos x = —5 :

x 25 B
2o o

and 2
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cos X =1—2sin?

N | X

., X 1l-cosx
= SIn E:

2
1) ()5
—sin? X = = -3_°
2 2 2 2 3
:sini:ﬁ
2 3
.'.sinﬁzﬁxﬁz—6 [ sin > is positive}
2 3 J3 3 2
Now
COSX = 2¢08% ~—1
2
1 3-1 2
1+ —= — —
» X 14+cosx 3 3 3) 1
2 2 2 2 2 3
X 1
=>C0S—=——
2 3
.'.cos§=—i><£=£
2 3 3 3
X [ﬁj
x Sing
tan—=—2=—=—\/§

V3
2 X -1
COoS — .
(%)
Thus, the respective values of sing,cosg and tang are %% and —\/E

Question 10:
. . X X X . 1 .
Find sin—,cos— and tan— for sin X =—, X in quadrant Il
2 2 2 4

Answer 10:

Here, X isin quadrant I1.
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Vo
e, —<X<1
2

=>—<—<—=
4 2 2
Therefore, Sinz,cosz, tan X are all positive.
2 2 2
. . 1
It is given that Sin X = 1
2
cos’ x =1-sin’x=1- 1 =1_i=E
4 16 16
:cosx:—@
4
L[ V15
ginz X _17cosx _ 4 ) 4+\15
2 2 2 8
:sinl =«/4+\/1_5
2 8
_ |4+N15 2
8 2
B /8+2\/1_5
16

1+ -
cog X _LFcosx _ [ 4 ):4—\/1_5
2 2 2 8
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J8-215

4

V8+2V15
4 \/8+2\/1_5

Ja-2415 | \B-2\15

4

\/8+2\/1_5X8+2\/1_5
8-215 8+2.15

2
_ [@+2415) 84215, w
6460 2

. . X X X
Thus, the respective values of sin E , cosE and tan E

e J8+2415 +8—215

4 4

and 4+\/1_5

—_
QD
5
N | X
Il
Q <2
2 5
N x N X
Il




