For Enquiry — 6262969604

Trigonometric Functions

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:

I. 250
Here 1800 = 1t radian
[t can be written as

5T
0=2>T :
25 T 25 radian
So we get
51 .
=—radian
36

II. -47030°
Here 19= 60
It can be written as
-47030" = -47% degree
So we get
—95
= degree
Here 1800 = 7t radian

-95 T =95 .
—— degree = — x (——)radian
2 180 2

It can be written as

—19 ) -19 )
= ({——) mradian = — mradian
36 x2 72
we get

-47030' = _7—129 Tt radian

III. 2400
Here 1800 = radian
it can be written as

2400= — x 240 radian
180
So we get
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4 )
=3 T radian

IV. 5200
Here 1800 = t radian
It can be written as
5200= — X 520 radian
180
So we get
26T .
== radain

Question 2
Find the degree measures corresponding to the following radian measures (Use t = 22/7)
[. 11/16
1. -4
. 5m/3
Iv. 7m/6
Answer:
1. 11/16

Here mt radian = 180°

11 . 180 11
—radian = — x — degree
16 T 16

We can write it as

45 x22

m X4

So we get
_ 45 X11 X

22 x4
315
=4 degree

degree

degree

=39 % degree

Take 10 = 60’
=390 + +3 x60 minutes
We get

=390 4+ 22’ +% minutes
Consider 1’ = 60”
=39022’30”
II. -4
Here 1 radian = 180°
-4 radian = Zﬂ X (—4) degree
We can write it as

180 X7 (—4
= % degree

For more Info Visit - www.KITest.in

3.2




For Enquiry — 6262969604 6262969699

By further calculation

=222 degree = - 219 — degree
11 11
Take 19= 600
_ 990 41X60
11
So we get that

5 .
=-2990+5 + o minutes

minutes

Again 1’ = 60”
=-229'5'27
III. 5m/3

Here m radian = 1800
5m . 180 5m
— radian = — X — degree
3 i1 3
we get
=3000
IV. 7m/6

Here 1 radian = 180°
7T

7T .
?radlan = X —3
we get
=2100

Question 3

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

Answer:

It is given that

No. of revolutions made by the wheel in

1 minute = 360

1 second =360/6 = 60

We know that

The wheel turns an angle of 2m radian in one complete revolution.

In 6 complete revolutions, it will turn an angle of 6 x 2w radian = 12 1t radian
Therefore, in one second, the wheel turns an angle of 12m radian.

Question 4

Find the degree measure of the angle subtended at the centre of a circle of radius 100 cm by
an arc of length 22 cm (Use m=22/7).

Answer:
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Consider a circle of radius r unit with 1 unit as they are length which subtends an angle 6 radian at
the centre

0=1/r

Herer=100cm, 1 =22 cm

22 : 180 _ 22
0 = —radian = — X — degree
100 It 100

It can be written as
180 X7 x22

22 x100
126

=—degree
10

degree

So we get

=12 g degree

Here 10 = 60’

= 12936°

Therefore the required angle is 12030’

Question 5

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

Answer:

The dimensions of the circle are

Diameter = 40 cm

Radius =40/2 = 20 cm

Consider AB be as the chord of the circle i.e. length =20 cm

-,

In AOAB,

Radius of circle = OA = OB = 20 cm

Similarly AB = 20 cm

Hence, AOAB is an equilateral triangle.

0 = 60° = 1t/3 radian

In a circle of radius r unit, if an arc of length 1 unit subtends an angle 6 radian at the centre
Weget0=1/r

m AB — 20T
—-—=>AB=—cm
3 20 3

Question 6
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If in two circles, arcs of the same length subtend angles 60° and 75° at the centre, find the
ratio of their radii.

Answer:

Consider r1 and r2 as the radii of the two circles
Let an arc of length 1 subtend an angle of 600 at the centre of the circle of radius ri1 and an arc of
length [ subtend an angle of 759 at the centre of radius rz
Here 60° = t/3 radian and 759 = 5mn/ 12 radian
In a circle of radius r unit if an arc of length 1 unit subtends an angle 0 radian at the centre
we get
6=1/rorl=r9
We know that
rq{ T ry 51
l= T and [ =T

By equating both we get

r{T _rp5m

3 12

on further calculation
= ry 51
1=

So we get
s

ryp 4
Therefore 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) 10 cm (ii) 15 cm (iii) 21 cm

Answer:

In a circle of radius r unit, if an arc of length | unit subtends an angle 0 radian at the centre, then 6 =
1/r

We know thatr =75 cm
()1=10cm

So we get

0 =10/75 radian

By further simplification
0 =2/15 radian
(i)l1=15cm

So we get

0 =15/75 radian

By further simplification

For more Info Visit - www.KITest.in

3.5




For Enquiry — 6262969604 6262969699

0 =1/5 radian

(iii) =21 cm

So we get

0 =21/75 radian

By further simplification
0 =7/25 radian

Exercise 3.2

Question 1

Find the values of other five trigonometric functions in Exercises 1 to 5. 1. cos x =-1/2, x lies
in third quadrant.

Answer:

It is given that
cosx=-12
sec x — 1/cos x Substituting the values

1
e
Consider
SinZx +cos?x =1
We can write it as
Sin2x =1 - (- 14)2
Sin2x=1-1/4=3/4
Sin2x = ++/3/2
Here x lies in the third quadrant so the value of sin x will be negative sin x = -v/3/2
We can write it as

— 1 —

2
sin x _ﬁ) ﬁ
2

CoS ecx =

So we get

sin x <_
tanx = =
Cos X (—

15

3

)_
7= V3

N =N

Here
cotx =

1
tan x - \/§
Question 2

sin x = 3/5, x lies in second quadrant.

Answer:
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Itis given that
sinx=3/5
We can write it as
cosecx = L L_>
REECRE
5

sin x
We know that
sinx+cos?2x=1
We can write it as
cos?2x=1-sin?x
Substituting the value
cos2x=1-(3/5)2
cos?x=1-9 /25
cos?x=16/25

cosx=+ 4/5
Here x lines in the second quadrant so the value of cos x will be negative
1 1 5
Secx 5 Cos X — (—g) Z
so we get
_ sinx (g) % _E
tanx = = ==
Cos X (_E) 4
Here
4
cotx = = — =
tan x 3
Question 3

cot x = 3/4, x lies in third quadrant.
Answer:

Itis given that

cotx=3/4

We can write it as
fanx= L= 14
anx = Cotx_ G)_ 3
We know that

1 +tan? x =sec? x

We can write it as

1+ (4/3)%2=sec?x

Substituting the values

1+16/9 =sec?x

cos2x=25/9

secx=%*5/3

Here x lies in the third quadrant so the value of sec x will be negative
secx=-5/3
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We can write it as

COSX = = L = &
= = == —=
sec X (_§) 5
So we get
sin x
tanx =
cos X
4 sinx

by further calculation

s = () () - -

Here

1
coseCXx = — = -
sin X

El B

Question 4

secx = 13/5, x lies in fourth quadrant.
Answer:

It is given that

secx=13/5
We can write it as

1 5
COSX= kT @) U
We know that

sin2 x+cos?x=1

We can write it as

sin2x=1-cos?x

Substituting the values

sin?x=1-(5/13)2

sin2x=1-25/169 =144/169

sin2x=%+12/13

Here x lies in the fourth quadrant so the value of sin x will be negative

sinx=-12/13
We can write it as
COSX = SR
B sec X o (_%) o 12
So we get
—12
sin x (?) 12
tanx = = 5t = ——
CoS X (E) 5
Here
cotx = - >
o tan x o (_%) o 12
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Question 5
tanx =-5/12, x lies in second quadrant.
Answer:

It is given that

tanx=-5/12
We can write it as

tx= L= 1 -1
COX_tanx_(—%)_ 5
We know that

1 + tan? x = sec? x

We can write it as

1+ (-5/12)2 =sec2 x

Substituting the values

1+25/144 =sec*x

sec2x =169/144

secx=%13/12

Here x lies in the second quadrant so the value of sec x will be negative

secx=-13/12
We can write it as
cotx = — .
B sec X o (—E) I 13
12
So we get
sin x
tanx =
COS X
5 __sinx
-5 = 7R
12 (-5)

By further calculation

. 5 12 5
o= (~2)x (-5)= &
12 13 13

Here
cosecx = L B
- sec X o (i) o 5
13
Question 6

Find the values of the trigonometric functions in Exercises 6 to 10. sin 765°
Answer:

We know that values of sin x repeat after an interval of 21 or 360°
So we get
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sin 7659 = sin (2 X 3600 + 450)
By further calculation
=sin 450

=1/V2
Question 7

cosec (-1410°)
Answer:

We know that values of cosec x repeat after an interval of 21 or 360°
So we get

cosec (—14109) = cosec (—1410°+ 4 x 3600)

By further calculation

= cosec (—14100 + 14409)

= cosec 300 =2

Question 8

191t
tan—
3

Answer:

We know that values of tan x repeat after an interval of m or 180°
So we get

191 1
tan—==tan 6 3T

By further calculation
=tan ( 6T + g) = tang
We get

=tan 600

=3

Question 9
. 11n
sin (- 11%)

3
Answer:

We know that values of sin x repeat after an interval of 21 or 360°
So we get
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. 11y _ . 11m
sin (— T) =sin (— — + 2 X 2‘1‘[)
By further calculation

-an(() = 2

Question 10
cot (— 15—“)

4
Answer:

We know that values of tan x repeat after an interval of m or 1800
So we get

15m 15m
cot (— T) = cot (— T + 4T[)
By the further calculation

=cot==1
4

Exercise 3.3
Question 1
=2 T
sin E+ Ccos
Answer:

. TT T
L.H.S. = sin? i cos? 3 tan?

So we get

- + @'~ o

By further calculation
=1/4+1/4-1

=-%

= RHS

Question 2

7T
6

2

2sin? — + cosec? == cos?

o lAa
wlAa

Answer:
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Consider
L.H.S = 2sin? g+ cosec? %ﬂ cos? g
By further calculation
o (1)? 2 m\ (1)?
=2 (5) + cosec (T[ + E) (5)
It can be written as
1 ™\ 2 1
=2 X " + (cosng) + (Z)
So we get
_1 _n2 (L
T2 +(=2) (4)
Here
=1/2+4/4
=1/2+1
=3/2
=RHS
Question 3
2T o 2 T
cot : cosec o + 3 tan - 6
Answer:
L.HS. = cot? = cosec cul + 3tan? Z
6 6 6

So we get

2 - 11\2
= (\/§) + cosec (T[ _E) + 3 (\/_g)
By further calculation

b 1
—3+cosec€+ 3 X 3
We get
=3+2+1
=6
R.H.S

Question 4
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. 3n T b1
2sinZ =— + 2cos? - + 2sec?-=10
4 4 3
Answer:

L.H.S. = 2sin2 %T + 2cos?

So we get

=2 {sin (- %)}2 +2 (%)2 + 2(2)2
By further calculation
=2{Siﬂ%}2+2>< %+ 8

[t can be written as

TC s
— + 2sec?—
: T 3

:2(%)2+ 1+8

=1+1+8
-10
=RHS
Question 5

Find the value of:
(i) sin 759
(ii) tan 159

Answer:

(i) sin 759
It can be written as
= sin (459 + 309)
Using the formula [sin (x + y) = sinx cosy + cos xsiny]
= sin 450 cos 30° + cos 45° sin 30°
Substituting the values
1) (V3 1Y) (1
-(7) (5)+ () 6)

By further calculation

_ V3, 1
et i
_V3+1
B
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(ii) tan 159

[t can be written as

=sin (459 - 309)

Using the formula
. _ tanx—tany

tan(x Y) " 1+tan x tan y

__ tan 450 tan 300

" 1+tan 450 tan 300

Substituting values

1-— i

— V3 B
- A1) T V3+1
1+1(5) 2=

By further calculation

_E-1_ (B0
T V3+1 - (VB+1) (V3-1)

So we get

3+41-2+3
(V3)' - (12

_4-243 _
T o341 =2-3

Question 6

cos G - x) cos G = y) — sin G z x) sin G = y) =sin(x+vy)

Answer:

cos G— x) cos G— y) — sin G— x) sin G— y)

We can write it as

=3[2c0s (G %)cos (5= v) + 3 + 5 [ 25in (G- x)sin (5 -]

By further simplification

=3 leos{G =) + G-9)}+ eos{(G-x) - (F-v)]]
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taleos{G 1)+ G-9)) = eos{G %)= G-y}

2 cosA cosB = cos(A + B) + cos(A — B)

- 2sinA sinB = cos(A + B) — cos(A — B)
=2 eos{(G-x) + (G-}

We get

= cosE - (x+ y)]

=sin (x +y)

= RHS

Question 7

tan(g+ x) _ (1+tan X )2
tan(g— x) ~ \1-tanx

Answer:

Consider

tan (%+ x)

tan (%— X)

By using formula

tan A+ tan B tan A—tan B
tan(A T B) " 1—tan A tan B and tan(A s B) 3 1+ tan A tan B
So we get

T
(tan 7 +tan x)
T
_ tan —gtan x
tan %—tan X
1+tan %tan X
It can be written as
(1+tan x)
— \l—tan x
- (17tan x)
1+tan x
_ (1+tan x)z
~ \1—tan x

=R.H.S

LHS

Question 8
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cos(m+x) cos(—x)

2
=cot“x
sin(m—x) cos(;+ x)

Answer:

Consider

LHS. = cos(T+x) cos(—x)
T sin(mt—x) cos(g+ x)
_ [—cosx][cos x]

a (sin x) (—sin X)

So we get

_ —cCos 2X

2

- —sin
= cot®x
= RHS

X

Question 9
cos(?’?IT W= x) cos(2m + x) [cot (32—" b x) + coti(2m + x)] =1

Answer:

31T 3T e,
LHS = COS(T + X) cos(2m + x) [cot (7 — X) + cotif2m + x)]
It can be written as
=sin x cos X (tan x + cot x)

So we get
. sin X COS X
= SINX COSx (— —)
COS X Sin X
2 2
. sin “X+cos “x
= (sin x cos x) [—]
SIn X CoS X
=1
RHS
Question 10

sin(n + 1)xsin(n + 2)x + cos(n + 1)xcos(n + 2)x = cos x

Answer:

LHS = sin(n 4+ 1)xsin(n + 2)x + cos(n + 1)x cos(n + 2)
By multiplying and dividing by 2
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:% [2sin(n + 1)xsin(n + 1)x + 2 cos(n + 1) xcos(n + 2)x]

Using formula
-2 sinA sinB = cos(A + B) — cos(A — B)
2 cosAcosB = cos(A + B) + cos(A — B)

_1 [ COS {(n+1)x—(n+2)x}—cos {(n+1)x+ (n+2)x} ]

=5 |4 cos {(n+1)x+ (n+2)x}+cos {(n+1)x—(n+2)x}

By further calculation

:21 x 2cos{(n+ 1)x — (n+ 2)x}
= cos(-x)

= COS X

= RHS

Question 11

3n 3n .
cos(T 0 x) — cos (T + x) = —/2 sinx
Answer:

LHS = cos (%ﬂ + X) — CO0S (%ﬂ + X)
Using the formula

- 2an [ )

2 2

So we get

. 31 .
=-2sin (T) sinx
[t can be written as
=-2sin (n E) sinx
By further calculation
-2sin % sinx
Substituting the values

=-2X ! X sin x
- V2

=- \/Esinx
RHS

Question 12
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sin? 6x — sin?4x = sin2 sin 10x
Answer:

Consider
LHS = sin? 6x — sin?4x
Using the formula
. . o . (A+B A-B
sinA + sinB = 2sin (T) cos (T)

sinA —sinB = 2sin (%) cos (%)

So we get

= (sin 6x + sinx ) (sin 6x — sin 4x)

By further calculation

_ [2 sith (6X-2|-4X) T (6X;4X)] [ZCOS (6X-2|-4X) sin (6X;4X)]
We get

= (2 sin 5x cosx) (2 cos 5x sin x)

= sin 10x sin 2x
=RHS

Question 13
cos? 2x — cos? 6x = sin4x sin 8x
Answer:

LHS = cos? 2x — cos? 6x
Using the formula
A-B

cosA +cosB = 2cos (A%B) cos (T)
cosA +cosB = 2cos (A%B) sin (A%B)
So we get

=(cos 2x + cos 6x) (cos 2x — 6x)
By further calculation

2o (552 cos(252)] [ 29 (522) am 252
We get

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

It can be written as

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

So we get

= (2 sin 4x cos 4x) (2 sin 2x cos 2x)

= sin 8x sin 4x
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= RHS

Question 14

sin 2x + 2 sin 4x + sin 6x = 4cos? x sin 4x
Answer:

LHS sin 2x + 2 sin 4x 4+ sin 6x
= [sin 2x + sin 6x]| + 2 sin 4x
Using the formula
. . . (A+B A-B
sinA + sinB = 2sin (T) cos (T)
= [2 sin (ZXJ;X) oS (ZX;6X)] + 2 sin 4x
By further simplification
= 2 sin 4x cos (- 2x) + 2 sin 4x
It can be written as
= 2 sin 4x cos 2X + 2 sin 4x
Taking common terms
=2 sin 4x (cos 2x + 1)
Using the formula
=2sin4x(2cos?x-1+1)
We get
= 2 sin 4x (2 cos? x)
= 4c0S2 X sin 4x
= R.H.S.

Question 15

cot 4x (sin 5x + sin 3x) = cot x (sin 5x - sin 3x)
Answer:

Consider
LHS = cot 4x (sin 5x + sin 3x)
It can be written as

cos 4x . 5x+3x 5X—-3X
= [2sin (F577) cos (55|
Using formula
sinA + sinB = 2sin (%) cos (%)
= (COS s ) [2 sin 4x cos X]

sin 4x
So we get
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= 2c0s 4X cos X
Similarly
R.H.S. = cot x (sin 5x - sin 3x)
It can be written as
cos 4x 5x+3x) . 5X-3X
=i [2cos (557 sin (55|
Using formula
sinA — sinB = 2 cos (AZLB) sin (%)
Cos X .
= (Sm X) [2 cos 4x sin x]
So we get

= 2cos 4x cos X
Hence, LHS = RHS

Question 16

cos 9X— cos5X sin 2X

sin 17X— sin3X cos 10X

Answer:

cos 9X— cos 5X
LHS —/——————

sin 17X— sin 3X
Using the formula

cosA — cosB = —2sin (%) sin (%)

cosA — cos B = 2sin (%) sin (?)

—2sin (9X+5X) o (9X—5X)
2 2

2 cos (17X+3x) . (17x73x)
2 2

By further calculation
__ — 2sin 7x.sin 2x

"~ 2cos 10x.sin 7x

So we get
sin 2x

cos 10x

= RHS

Question 17

sin 5x+sin 3x
——— = tan4x
cos 5x.+ cos 3x

Answer:

Consider
sin 5x+sin 3x
LHS

cos 5x.+ cos 3x
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Using the formula
) . . (A A
sinA + sinB = 2sin (%B) cos (TB)
A+B A—B
cos A — cosB = 2 cos (%) cos (T
2 sin (5x42r3x) cos (5)(;3)()
" 2cos (SXJ;X). cos (ijx)

By further calculation
__ 2sin 4x.cos X

N——

2 cos 4x.cosx

So we get
sin 4x

cos 4x
= tan 4x

= RHS

Question 18

sinx—siny X—y

COS X+Cosy 2
Answer:

Consider

sin Xx—sin y
LHS ——
COS X+cos y

sinA — sinB = 2 cos (AZLB) sin (ﬂ
cos A + cosB = 2 cos (%) Ccos (A_B)
2o (2)on ()

- 2 cos (%) cos (X;y)

By further calculation

_sin(3Y)

"o ()

So we get

_ Xy

- tan(Y)

= RHS

Question 19

sin x—sin 3x
—— tan 2x
cos x+cos 3x

Answer:
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Consider
sin x—sin 3x
LHS cos x+cos 3x
Using the formula
sinA + sinB = 2sin (%) oS (—)
cosA+ cosB = 2cos (A%B) cos (—)
_ 2sin(%5%)sin (557)
- 2 cos (X+3X).COS (X—ZSX)

2

By further calculation
_ sin 2x

[\

"~ cos 2x
So we get

= tan 2Xx
= RHS

Question 20

sin x—sin 3x .
e 2o 2sin x
sin“ x—cos“ x

Answer:

Consider
sin x—sin 3x
LHS sin 2 x—cos 2 X
Using the formula
sinA + sinB = 2 cos (%) sin (%)
cos2A - sin? A = cos2A

_2c0s (22 sin (*52)
—cos 2X

So we get

=- 2(-sin x)

=2sinx

= RHS

Question 21

cos 4x+cos 3x+cos 2x
= cot 3x

sin 4x+sin 3x+sin 2x

Answer:

cos 4x+cos 3x+cos 2x

LHS — . ,
sin 4x+sin 3x+sin 2x
It can be written as
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__ (cos 4x+cos 2x)+cos 3x
- (sin 4x+sin 2x)+sin 3x
Using the formula

cosA — cosB = 2cos (%) cos (%)
sinA — sin B = 2 sin (@) cos (%)

_ 2 cos (4)(;2)() cos (4X;2X)+cos 3x
a 2sin (4)(;2)() (4X;2X)+sin 3x

By further calculation
_ 2cos 3x cos Xx+cos 3x

2 sin 3x+sin 3x

So we get
_ cos 3x (2 cos x+1)

~ 2 sin 3x cos x+sin 3x
= cot 3x

= RHS

Question 22
cotx cot 2x - cot 2xcot 3x-cot3xcotx=1

Answer:

Consider

LHS cot x cot 2x — cot 2x cot 3x - cot 3x cot x
It can be written as

= cotx cot2x — cot 3x (cot 2x + cotx)

= cotx cot2x — cot(2x + x)(cot 2x + cotx)

Using the formula

cot cot cot B—1
cotf(A+B)=—————
( ) cot A+ cotB

2 -1
= cot x cot 2x - [M] (cot 2x + cotx)

cot x+cot 2x

So we get

= cot x cot 2x - (cot 2x + cotx — 1)
=1

= RHS

Question 23

4 tanx (l—tanzx)
1—6 tan? x+ tan 4 x

tan4x =

Answer:
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Consider
LHS = tan 4x = tan 2(2x)
By using the formula

2tan A
tan2 A=

1—tan? A
_ 2tan 2x
" 1—tan? (2x)

It can be written as
2tan x
2tan x \2
1_(17tan zx)
(4tan x)
— 1—tan 2
[ _ 4tan 2
(1—tan 2x)2

Taking LCM
4tan x
(lftan zx)
(1-tan 2x)2—4— tan 2 X
[ (1—tan 2x)2 ]

On further simplification
4tan x (1— tan Zx)

"~ (1—tan2x)2— 4 tan 2x

We get

_ 4 tsn x( 1— tan ?x)

" 1+ tan 4 x—2 tan 2x—4 tan 2x

It can be written as

_4tan x(1— tan 2x)

"~ 1-6 tan 2 x+tan 4x

= RHS

Question 24
cos 4x =1 - 8sin? x cos? x
Answer:

Consider

LHS = cos 4x

We can write it as

= cos 2(2x)

Using the formula cos 2A =1 - 2 sin2 A
=1 - 2sin? 2x

Again by using the formula sin?A = 2sin A cos A
=1 - 2(2 sin x cos x)?

So we get

=1 - 8 sin 2x cos 2x

=R.H.S
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Question 25

cos 6x=32cos®x-48cos*x+ 18 cos?2x-1
Answer:

Consider

L.H.S. = cos 6x

[t can be written as

= cos 3(2x)

Using the formula cos 3A =4 cos3A -3 cos A

=4 cos3 2x - 3 cos 2x

Again by using formula cos 2x =2 cos?x - 1
=4[(2cos?x-1)3 -3 (2cos2x-1)

By further simplification
=4[(2cos?x)3-(1)3-3(2cos?x)2+3(2cos?2x)]-6cos?x+3
We get

=4 [Bcosbx— 1 — 12 cos 4X + 6 cos? x] - 6 cos 2x + 3
By multiplication

=32 cos®x -4 -48 cos ?2x + 24 cos? X - 6 cos 2x + 3
On further calculation

=32 cos ®x - 48 cos x + 18 cos 2x - 1

= R.H.S.

Exercise 3.4

Question 1

Find the principal and general solutions of the following equations:
l.tanx = \/ 3

Answer:

It is given that

tax x = V3
We know that
tang =3

it can be written as

41 T
tan(?) tan = (T[ + E)

So we get
=tan§ =3

For more Info Visit - www.KITest.in

3.25




For Enquiry — 6262969604

Hence the principal solution are x =m /3and 41t / 3

TC
tan x tang
we get
T
X = nm + 3 wheren € z

Hence the general solution is
X =nm+ g wheren € z

Question 2

secx =2
Answer:

It is given that
secx =2
We know that
T
sec— =2
3
it can be written as
sec L (2 E)
S =sec(2m
So we get
T
sec—=2
3

Hence the principal solution are x =t /3and 5w / 3

sec X = Sec g

We know thatsecx =1 /cos X
COS X = COS g

So we get

X =2nm + g,wheren €z

Hence the general solution is
T
X = 2nm + g,wherene v/

Question 3
cotx=—3
Answer:

Itis given that

cotx = —V/3
We know that
cotg =3
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It can be written as

cot(ﬂ—g)z —cotgz —/3

And

TT TT
cot(Zn—g)— —cotg— —\/3
So we get
cots?n: — 3andcot117ﬂ= -3

Hence the principal solution are x=5n /6 and 11t / 6
cotx = cot%TT

We know that cot x=1 /tan x

tan x = tan S?T[

So we get

X=nm+ %ﬂ,wheren €z

Hence the general solution is

X = nm+ 5?ﬂ,wherenEz

Question 4

cosecx=—2
Answer:

It is given that
cosecx=—2
We know that
TT
cosec - = 2
It can be written as
TC T
cosec (n + g) = —cosec, = -2
And
cosec (21‘[ — E) = —cosec—= —2
6 6
So we get
71 11m
cosec— = — 2 and cosec—— = — 2
Hence the principal solution are x=7n /6 and 11t / 6
cosec X = cosec %ﬂ
We know that cosecx =1 /sin x
sin X = sin %T
So we get
x=nm+ (—=1)" 7?ﬂ,where n €z
Hence the general solution is
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7
x=nm+ (—1)" ?ﬂ,wherenEZ

Question 5

Find the general solution for each of the following equations:

cos 4x = cos 2x
Answer:

Itis given that

cos 4x = cos 2X

It can be written as
cos4x=cos 2x=0
Using the formula

cosA — cosB = —2sin (ALB) sin (;B

AZ)

2
We get that

2 sin (222 sin (===) = 0

By further simplification

sin 3xsinx=0

We can be written as

sin 3xorsinx=0

by equation the value

3x =nm /3 orx = nmn wheren € z
We get that

x =nm /3 orx =nm wheren€ z

Question 6

cos3x+cosx-cos2x=0

Answer:

cos3x+cosx-cos2x=0

It is given that
cos3x+cosx-cos2x=0

We can be written as
3x+x . 3X—Xx .
2 cos (T) sin (T) —cos2x=0
Using the formula
cosA + cosB = 2cos (%) cos (%)
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We get that

2 cos 2x cos x - cos 2x =0

By further simplification

2 cos 2x (2cosx - 1)

We can be written as

cos 2x=0or 2cosx-1=0
cos2x=0orcosx=1/2

by equation the value

2x =(2n +1) g Or COS X = cos%Where nez

We get
X:(2n+1)%0rX:2nni§,WherenEZ

Question 7

sin2x+cosx=0
Answer:

It is given that
sin2x+cosx=0

We can write it as
2sinxcosx+cosx=0
cosx(2sinx+1)=0
cosx=0or2sinx+1=0
Let cosx=0

cos x=(2n +1)g ,Wheren € z
2sinx+1=0

So we get

. - . T
SINX=—= —SIn—
2 6

We can be written as

= sin(‘rr + E) = sin (T[ +E)
6 6
We get
X:n1T+(—1)“7?1T wheren € z

[2n+1)%orn‘n+(—1)“7?TT neEz

Question 8

sec22x =1 -tan 2x

Answer:
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[t is given that
sec? 2x =1 -tan 2x
We can write it as
1+tan2 2x =1 - tan 2x
tan2 2x +tan 2x=0
Taking common terms
tan 2x (tan 2x+1) =0
Here
tan2x=0ortan2x+1=0
Iftan 2x=0
tan 2x=tan 0
We get
2x=nm+ 0, wheren € Z
x =nm/2, wheren € Z
tan2x+1=0
We can write it as
tan 2x=-1
So we get

i T
=—tanZ= tan(ﬂ—z)
= tan 2%

4
Here
2x =nt + 31/4, where n € Z
x=nm/2 + 31w/8, where n €Z

: : T 3
Hence, the general solution is n- + 5 ne Z

Question 9

sinx+sin3x+sin5x=0
Answer:

Itis given that

sin X + sin 3x + sin 5x = 0
We can write it as

(sin x + sin 5x) + sin 3x =0
Using the formula

sinA + sinB = 2 sin (#) cos (%)

[ 2 sin (XJ;SX) cos (X_ZSX)] +sin3x=0
By further calculation

2 sin 3x cos (-2x) +sin 3x=0
It can be written as

For more Info Visit - www.KITest.in

3.30




For Enquiry — 6262969604 6262969699

2 sin 3x cos 2x +sin 3x =0
By taking out the common terms
sin3x (2 cos2x+1)=0
Here
sin3x=0o0r2cos2x+1=0
If sin 3x=0

3x = nm, wheren € Z

We get

x =nm/3, wheren € Z
If2cos2x+1=0
cos2x=-1/2

By further simplification
=-cosm/3

= cos (m-m/3)

So we get

cos 2x = cos 2m/3

Here

2X=2nT =+ zz—n,wheren €z
Dividing by 2

x=2nm * g,wheren €z
Hence the general solution is

nT T
?orm't aF §,n €z

Miscellaneous Exercise

Question 1

Prove that
T 91 3n 51t
2 — = s 2=
cos13coslg+ c0513+ cos - 0

Answer:

51

T o 31
L.H.S. 2 cos—cos— + cos— + cos
13 13 13 13

Using the formula
X+y X—y

COSX+Ccosy= 2 Ccos (T) cos (T)
So we get

9 3m, 5w 3m_5mw
2 cos—2cos— + 2cos [ul cos [—13 13]

13 13 2 >
By further calculation
T 9 41 -1

=2 coszcos—+ 2 cos >+ cos (E)
We get
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o 41 -
— 4+ 2cos— + cos (—)
3 + 13 + 13

T
=2 cos—cosS
13 1

Taking out the common terms
m [ 9m 41
=2 cos— [cos— + cos—
1317713 13

It can be written as

[ 9n+4n ot 41

i 9, 4w 9m_ 4w

=2 cos— |2 cos |2 | cos | 112
13 2 2

on further- calculation

n [ b1 51
=2 cos—|2cos-cos—

13 2 26

We get

=2 cos— X 2><0><c055—1T
13 26

=0

= RHS

Question 2

(sin 3x + sin X) sin X + (cos 3x - cos x) cosx =0
Answer:

Consider

LHS = (sin 3x + sin x) sin x + (cos 3x - cos X) cos X
By further calculation

= sin 3x sin X + sin2 X + cos 3X COS X — C0SZ X
Taking out the common terms

= c0s 3x cos X + sin 3x sin x - (cos2 x - sin2 x)
Using the formula

cos (A-B) =cos Acos B +sinAsinB

= cos (3x - x) - cos 2x

So we get

= COS 2X - c0S 2X

=0

= RHS

Question 3

(cosx + cosy)? + (sinx — siny)? = 4 cos? %’

Answer:
Consider
LHS = (cosx + cosy)? + (sinx — siny)?

By expanding using formula we get
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=C0S2X + C0S2y + 2 COSXCOSYy +Sin2xX +sin2y-2sinxsiny
Grouping the terms

= (cos? x + sin 2x) + (cos2y + sin?y) + 2 (cos X cos y - sin x sin y)
Using the formula cos (A + B) = (cos A cos B - sin A sin B)
=1+1+2cos(x+y)

By further calculation

=2+2cos(x+y)

Taking 2 as common

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

From the formula cos 2A =2 cos? A-1

:1[1+2cos2 (%)— 1]
We get

= 4 cos? (%)

= RHS

Question 4

(cosx + cosy)? + (sinx — siny)? = 4 sin? Xzﬂ

Answer:

(cosx + cosy)? + (sinx — siny)?

By expanding using formula

=C0S2X +C0S?y-2Cc0SXCcoSy +sin?x+sin?2y-2sinxsiny
Grouping the terms

= (cos? x + sin 2x) + (cos? y + sin?y) - 2 (cos x cos y + sin x siny)
Using the formula cos (A + B) = (cos A cos B - sin A sin B)
=1+1-2cos(x-y)

By further calculation

=2[1—-cos (x — y)]

Form formula cos 2A = 1 - 2 sin’A

<21~ {1-2on (2]

We get

— Acin2 (XY
= 4sin ( . )
Question 5

sin x + sin 3x + sin 5x + sin 7x = 4 cos X cos 2x sin 4x

Answer:
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Consider

L.H.S. sin x + sin 3x + sin 5x + sin 7x
Grouping the terms

= (sin x + sin 5x )+( sin 3x + sin 7x)
Using the formula

. : . (A+B A-B
sinA + sinB = 2 sin (T) cos (T)
So we get
= 2sin ( +25 ) cos ( - X) + 2sin (3X;7X) cos (3X;7X)
By further calculation
= 2 sin 3 x cos 2x (-2x) +2 sin 5x cos (-2x)
We get
=2 sin 3x cos 2X + 2sin 5X c0S 2x
Taking out the common terms
= 2 cos 2x [sin 3X + sin 5x]
Using the formula we can write it as

=2 cos 2x [2 sin (3x42-5x) feos (3x;5x)]

We get

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

= RHS

Question 6

(sin 7x+sin 5x)+ (sin 9x-+sin 3x)

= tan 6x
(cos 7x+cos 5x)+(cos 9x+cos 3x)

Answer:

(sin 7x+sin 5x)+ (sin 9x+sin 3x)
(cos 7x+cos 5x)+(cos 9x+cos 3x)

LHS

smA+smB—251n(A ) ( 5 ) cosA+cosB—2cos(A;B)cos($)
)+

_ [2 sin (m) (7X SX] [ZSIH(9X+3X)CO (79X2 3X)]
s (O eos 2 oo ) e )

_ [2sin 6x .cos x]+ [2sin 6x .cos 3x]

B [2 cos 6% .cos x]+ [2 cos 6x .cos 3x]

Taking out the common terms
2 sin 6x [cos x+cos 3x]

2 cos 6x[[cos x+cos 3X]]
We get
=tan 6x
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= RHS
Question 7

. - . . X 3x
sin 3x + sin 2x — sinx = 4smxcosE cos—
Answer:

L.H.S. sin 3x + sin 2x — sin X
It can be written as

= sin 3x + (sin 2x - sin x)
Using the formula

sin A —sinB = 2 cos (#) sin (AZ;B)

=sin 3x + [2 cos (szi) sin (sz—x)]

By further simplification
. 3x L X
=sin 3x +[2 cos (7) sin (E)]
=sin 3x +2 cos 32—Xsin§
Using formula sin 2A = 2 sin A cos B
. 3x 3x 3x . X
= 2sin—.cos— + 2 cos— sin-
2 2 2 2
Taking out the common terms
3x . 3x . X
= 2cos (—) [sm (—) + sin (—)]
2 2 2
From the formula

sin A + sin B = 2sin (=~ ) cos (=)

(X 3x)_(x
=2 cos (32—X) 2 sin l(z ): (2)] cos [(2 )2 (Z)l
By further simplification
= 2cos (32—X) .2sinx cos G)
We get

=4sinx COSG) cos (%X)
= RHS

Question 8

Find sin x/2, cos x/2 and tan x/2 in each of the following:
tanx = — g, in quadrant ||
Answer:

Itis given that
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x is in quadrant ||

T<x<m

2

dividing by 2

T X X

—_ < —_ < —_

2 T2 2

Hence, sin x/2, and tan x/2 are all positive
4

tanx = — -

3
From the following sec? x = 1 + tan? x

Substituting the value
sec2x=1+(-4/3)?
We get
=1+16/9=25/9
Here
COSZX = —

25,
cosx== -

Here x is in quadrant ||, cos X is negative
cosx=-3/5

From the formula

cosx = 2 cos® ;— 1

Substituting the values

X
— =2¢o0s?’-— 1
2 2

By further calculation
3
2cos?Z=1-—=
2= 5
2X _ 2
2cos ==
cos?Z =
2
We get

X
COS - =
2

Ul

a| &Gl

X
COS - =
2

From the following

.2 X 1 4
sincf==1—-= -
2 5 5

We get
. X
sin-=

2

X sin% (%)
tan S Tx= =7y = 2
COSE (E)
Hence, the respective values of sin x/2, cos x/2 and tan x/2 are
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205 5

,—, and 2
5 72

Question 9

cosx =-1/3, xin quadrant III
Answer:

Itis given that
x is in quadrant |||

3m
<TI<X < 7
dividing by 2
i X 3n
—_ < — < —
2 2 4
Hence, cos x/2 and tan x/2 are negative where sin x/2 is positive
COS X = - g
From the formula x =1 - 2 sin? x/2
We get
sin? x/2 = (1- cos x) /2
Substituting the value

1 1

_i (=) _ (1)

2 2 2

Using the formula
COSXIZCOSZE— 1

Substituting value

_+H)_E)

2 2
2
(@) _ .
T2 3
We get
X 1
COSE = ﬁ
By further calculation
X _ L, ¥3_ 3
0= "B BT 3
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(2
tan% =z (_%1)
COSE (ﬁ)

Therefore the, respective values of sin x/2, cos x/2 and tan x/2 are

\/g—g'%aand—\/?

Question 10
sin x =-1/4, x in quadrant III
Answer:

It is given that
x is in quadrant |||
%< <X T
dividing by 2
T X T
1252
Hence, sin x/2, cos x/2 and tan x/2 is positive
sinx = -%
From the formula cos? x = 1 - sin? x
We get
cos2x=1-(1/4)>
Substituting the value
cos?x=1-1/16=15/16
We get
VTS
4

COSX = -

Here

s o X _ 1—cos x
sin?-=——
2 2
Substituting the value

- (_g) _ VTS
8

S
e
u

+

-T2
. X
sin-=

2 8
Multiplying and dividing by 2

44+/15 2
= X -
\/ 8 2

By further calculation

=

8+2
16
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8+2 V15
a 4
Here

X 1+cos x
0s?-=

2 2
Substituting the value

VI5

_ (‘ T) 4— \/_
We get
cos2 =

Multlplymg and dividing by 2
_ [4+V15

2
X =
2

It can be written as

a

8-2

8-2

a

We know that

. X
X sin=
tan- = —=%

2 xS
cos3

Substituting the value

B (W)_\/Sﬂm

B (\/%>_J8—2\/ﬁ

By multiplying and dividing the terms

_ [8+2V15 % 8+2 V15
T A/8-2+15 8+2 V15

We get
(8+2VT5) _ 8+2V15
64—60 2
=4++/15

Therefore the respective values of sin x/2, cos x/2 and tan x/2 are

\/8+i\/_’\/8+2\/_ nd 4 + VIS
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