Class XI

Chapter 3 - Trigonometric Functions

Maths

Compiled By : OP Gupta [+91-9650 350 480 | +91-9718 240 480]

Exercise 3.1

Find the radian measures corresponding to the following degree measures:

(i) 25° (ii) - 47° 30' (iii) 240° (iv) 520°
Answer

(i) 25°

We know that 180° = n radian

b4 . . Sm .
S 25% = —— % 25 radian = — radian

180
(ii) -47° 30'

|
-47° 30' = 4?5 degree [1° = 60']

=95
=-——degree
2

Since 180° = n radian

—95 T [-95 ) 19 7 )
ggree = —— | radian n radian
2 180 \ 2 ) L36x2,
- -19 ,
=T A0 = 1 radian
72
(iii) 240°

We know that 180° = n radian
. 4 .
so2400 = L 240 radian = — 7 radian
180 3
(iv) 520°
We know that 180° = n radian

1 . 267 .
SL5200 = i{x 520 radian = % radian

—19 .
7 radian

Find the degree measures corresponding to the following radian measures

[L‘sen::%]
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S S TR
() T: (i) — 4 (iii) 3 (iv) 6
Answer
1
(M 16
We know that n radian = 180°
11 . 180 11 45=11
.— radain =——x— degree= s deg ree
16 o d
43=11=7 315
=———— degree="—— degree
224 8
3
=39= degree
8
=394 AX;{J min utes [I"I =60 ']
= 3‘-F+22’+% min utes
=39°22'30" [1'=60"]
(i) - 4

We know that n radian = 180°
1 80 ?{—4}

—4 radian _@ x{—cl} deg ree = degree
m 22
757
= 2520 degree = —ZZ‘J'LI deg ree
—22‘;‘-‘”‘+]Tﬂ min utes [1°=60"]
- T
=—229°+35 +—l min utes
=—229°5'27" [1'=60"]
(i) S
i) —
3
We know that n radian = 180°
o radian = @x o degree =300°
n
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vy o~
(V) ~

We know that n radian = 180°
. 180 71
—T[rudmn =% L 210°

m

A wheel makes 360 revolutions in one minute. Through how many radians does it turn in
one second?
Answer
Number of revolutions made by the wheel in 1 minute = 360
360
hlal -6

~ Number of revolutions made by the wheel in 1 second = W_

In one complete revolution, the wheel turns an angle of 2n radian.
Hence, in 6 complete revolutions, it will turn an angle of 6 x 2n radian, i.e.,
12 n radian

Thus, in one second, the wheel turns an angle of 12n radian.

Find the degree measure of the angle subtended at the centre of a circle of radius 100

5

{ 37
cm by an arc of length 22 cm Lljsc = ?J

Answer
We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6
radian at the centre, then
1
B=-
r

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

22 i 180 22 180722

0= radian = *—— degree =———  degree
100 100 22100
12

2 3
:T{f degree =12= degree=12°36"  [1°=60"]
23

Thus, the required angle is 12°36".
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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

Diameter of the circle = 40 cm

40
~Radius (r) of the circle = -~ cm =20 cm

Let AB be a chord (length =b20 cm) of the circle.

In AOAB, OA = OB = Radius of circle = 20 cm
Also, AB = 20 cm
Thus, AOAB is an equilateral triangle.

.8 =60° =% radian

We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6

{
radian at the centre, then # =~
r
n AB_ — 20z
=" — = AB=—"
:." Y

- )

cimn

20m
Thus, the length of the minor arc of the chord is ES cm.

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

Answer
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Let the radii of the two circles be 1, and 5. Let an arc of length / subtend an angle of 60°
at the centre of the circle of radius r;, while let an arc of length / subtend an angle of 75°

at the centre of the circle of radius r».
T . am .
Now, 60° = 3 radian and 75° = 2 radian

We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6

{
radian at the centre, then #=— orl=r@ .
B

P AT
sl=""and] ==
3 12
.I"II’I:_J-.SI’[
3 12
(]
=1 -
4
no5
:,.___
roo4

Thus, the ratio of the radii is 5:4.

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

We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6

{
radian at the centre, then 7 =—,
¥

It is given that r = 75 cm
(i) Here, I = 10 cm

10 ) 2 .
# = — radian = — radian

(ii) Here, [ = 15 cm

= E radian = % radian

- wd
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(iii) Here, | = 21 cm

21 . 7 )
# = — radian = — radian
7 2
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Exercise 3.2

Question 1:

1
Find the values of other five trigonometric functions if cosx =—E, x lies in third

quadrant.
Answer
|
COSY = ——
] ]
SLEeC XY = = - = -2
COs X l
— |
=41

sin’ x+cos” x =1

—sin’ x=1-cos’ x
- (1Y
—=gin x=1-= ——J
L2

.3 1 3
=sin x=l=—=—
4 4

. 3
—sinxy=t—
5

Since x lies in the 3™ quadrant, the value of sin x will be negative.

J3

SsINx=——
2
COSCCY = ! = I _—i
~ sinx {\E\ J3
2.-"

-
I:-Jﬁ':—l
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. 3
Find the values of other five trigonometric functions if sinx =; , X lies in second
quadrant.
Answer
. 3
5INY =~
5
1 1 5
COSCC X = — = = -
sin x [ 3 1 3
\5 r
sin® x+cos’ x=1
= cos” x=1l-sin’ x
PR
a 2
=o05 x=1-| —
L3
R ]
ey x=1-
25
N 16
08 X =
23
4
—eosy==%+—
)

Since x lies in the 2" quadrant, the value of cos x will be negative

LEDS X = ——
3
1 ] 5
secxy = = ===
Cos x (_41 4
L3
r":-;]
[ LS 3
tan x = ="t _ =__
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3
Find the values of other five trigonometric functions if cotx= K x lies in third quadrant.

Answer
3
coty=—
4
1 4
tan x = = r —— = :
cotx | 3V 3
Y

1+ tan” x =sec” x
4y
= l+[—] =8eC” X
L3,

16 )
= |+—=sec" x
")

25

- a3

—>—=sec x
9

5
= BEC X :i;

Since x lies in the 3™ quadrant, the value of sec x will be negative.
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5
SBeCY = ——
i
2
| 3
COSY = =E——=—=
SECX {_}] )
3
sin x
tanx =
COS X
4 sinx
__||{_;
L5
. 4% (-3 4
= sinx=| - xk =——
=y 5 ) 5
| 5
cosecyr=-——=——
sin x 4

13
Find the values of other five trigonometric functions if secx = ? , x lies in fourth
quadrant.
Answer
13
seCy=—
5

- ? @
sin” x+cos” x =1

. 3 b
—sin"x=1l—cos" x

. 25 144
=sh ¥x=]—-——=——
169 169
= 5inx = ]—
3

Since x lies in the 4™ quadrant, the value of sin x will be negative.
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. 12
Ssinxy=——
3
1 1 13
Cosecx = = =——
sinx (12} 12
55)
' _ I_ - b
sinx | 13 | 12
tanx = = =——
CoS X [ 5 ] 5
13
1 1
coty = = =-
tanx | IE} 12
L5 )

5
Find the values of other five trigonometric functions if tanx = _1_“ , X lies in second

quadrant.

Answer

any ==—

(5]

2
25
:>l+]—:'iec X
169 3
=580 X
144
13
= secy=*+—

-
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Since x lies in the 2" quadrant, the value of sec x will be negative.

13

1 1
Cosecx = ==

sinx 'SJ ?
Llfﬁ

Find the value of the trigonometric function sin 765°

Answer
It is known that the values of sin x repeat after an interval of 2n or 360°.

. . . s 1
58N 765° = sin (2% 360° + 45°) = 5in 45° = 7

Find the value of the trigonometric function cosec (-1410°)

Answer
It is known that the values of cosec x repeat after an interval of 2n or 360°.

c.cosec (—14107) = cosec(—1410° +4x360°)
= cosec (—1410°+1440°)

=c¢osec3(”=2
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1971
Find the value of the trigonometric function tan T
Answer

It is known that the values of tan x repeat after an interval of n or 180°.

197 ] P T
Stan—=tanb—m = tan[ 6T+ — |— tan —
3 3 X 3 3

2

—

=tan 60° = /3

rd

. 11w
Find the value of the trigonometric function 5|r1| ——

. 3 )
Answer
It is known that the values of sin x repeat after an interval of 2n or 360°.

0 11 BT . m :
.'.le—— = 5in ——+EXERW=RII1[—W=£
| 3 J \ 3 J 3,! 2

( 15m
Find the value of the trigonometric function mtk_TJ
Answer

It is known that the values of cot x repeat after an interval of n or 180°.

fo15m0 [ 15m ’ T
Soeot| ——— |=cot| — +4n |=cot—=1
o4 ) L4 / 4
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Exercise 3.3

Question 1:

. 2 T 4+ T e 1
51N —=+C08” —=1an" — = ——
2
Answer
. - T LT . T
L.H.S. = sin” —+¢os” ——tan™ —
1 2 I 2 .
=] == + — — 'I"
3)+z)-0
=l+l—1=_l
4 4 2
=R.H.5.

Question 2:

2

., 2 1T 4 ?ﬂ- T 3
Prove that 2sin” —+cosec” —cos™ -= E
3
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Answer

. - T LT LT
L.H.S. = 251H'E+cnﬁec'—cm'—

sl

Question 3:

o

LT il
Prove that cot” E +eosec—+ 3tan”

i
Z=h
[§]
Answer

- T St .m
L.H.S. = EDI_E-l-CDSEC?-I-Jtﬂ]'L'—

6

T
=3+cosec—+Ix—

=3+241=6
=R.HS

Question 4:

.23 o T .
Prove that 2511‘:'Tﬂ+2cns' §+ Esec'gz 11

Answer

-

AT T 2 4

+ 2008  —+ 2sec” —

=

L.H.S = 2sin”

Fad

Page 150f44 By OP Gupta[+91-9650 350 480]


OP GUPTA
Typewriter
By OP Gupta [+91-9650 350 480]


Class XI Chapter 3 - Trigonometric Functions Maths

:j[sin[’J -~ l> +2| I_\| +2(2)
1 /) L2 '
:2J5111E]‘ +2x—+8

4]

1Y

=2 — | +1+8

\\.‘IEJ
=1+1+8
=10
=R.HS

Find the value of:

(i) sin 75°

(ii) tan 15°

Answer

(i) sin 75° = sin (45° + 30°)

= sin 45° cos 30° + cos 45° sin 30°

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

_1‘*({ t 1]
k\'IE,-'.\ J 2/
\.'E 1 \.:+l
2*.-"7 t’w'{_ 22

(ii) tan 15° = tan (45° - 30°)
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Class XI
tan 45— tan 30° tan x —tan v
= - lan{x— J-‘} =
| +tan 45% tan 30° | +tan xtan y

V3-1

Question 6:

T g NE: K
Prove that: cas(——x COS ——}'W—sm(——x sin
4 4 4 4

A

b ['n . (m N J
CO5| ——X |CO5| —=¥ |—5IN| ——X |50 ——¥%
4 ] 4 ] [4 ] [4 .

fd | =

" 2cos AcosB=cos(A+B)+cos(A-B)
—2sin Asin B = cos( A+ B)—cos(A—B)

st}
=cns|:g—[x+}f}}

=sin(x +y)

=R.HS

]=sin{x+},f}

R e )
{3 (i) )
g e ) R e
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Question 7:
b8
tan[4+x] l+tanx )
Prove that: :[ ~ ]
(n ] | —tan x
tan - X
4
Answer

tan A4 tan B

It is known that tan{A +B})= oo
—tan A tan

s
tan — + tan x
4

1—tan Etzm X

|

and tan{A-B)= ta

1+ tan ¥

nA-—tan B
| +tan Atan B

).

1 —tan x 1+ tan x
L.H.S. = == L= AT
(n: ] m [1—tanx] 1—tanx
tan| ——x tan——tan x _—
4 4 l+tanx

b
1+ tan ~ tan x
4 J
Question 8:

cos(m+x)cos(—x)

sin( —x]c(}s(g+ x]

Prove that = ¢ol

X

Answer
cos(m+x )cos(—x)
sin(m - x}ms[g+ xj
_ [~cosx][cosx]
(sinx)(-sinx)

2
=08 X

LHS.=

—sin’ x

cot” X
=R.HS.

] = R.HS.

Page 18 of 44

By OP Gupta[+91-9650 350 480]


OP GUPTA
Typewriter
By OP Gupta [+91-9650 350 480]


Class XI Chapter 3 - Trigonometric Functions Maths

Question 9:

3 kY
cc}s[}—ﬂ: - ers (2m + .1'}|:ﬂl)l (3—“ - :':J +cot(2n +_'r:l:| =1
> 2

Answer

3

L.H.S. = cos[ﬂ +x]ms{2n +x}[cm (3—ﬂ— x] +cot(2x +.r}j|
2 2

= sin xcos x[tan x + cot x|

=SINXCOSX -
COSX sinx

) sin” x+cos” x
=(sinxcosx)| ————
Sinxcos x

SINX  Cosx
+

=1=R.HS.

Question 10:

Prove that sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x
Answer

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

:%[Eﬁin(n +1)xsin(n+2)x+2cos(n+ I]xms{n+2}x]

:l[cos{{n+l}x—[n+2}x}—cos{[n+l]x+{n+2}x} }
2 +cus{[n+I}x+{n+2}x}+ms{(n+l)x—(n+2]x}
"+ —2sin Asin B = cos(A +B) —cos(A - B)
LcnsAcnsH=cns{A+H]+J:Ds[.*-‘~.—H} ]

=%x2cns{[n+|]-‘<—(“+2)x}

=cos(-x)=cosx =R.HS,

Question 11:

37 ) .
Prove that cos[T+x]—ms(%—KJ= —J2sinx
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Answer

It is known that cos A —cosB=-2 sin[

A+BJ . [A—B]
— |-sin| —— .

] )
=—Ju—xsinx

5
= —2sinx

=R.H5.

Question 12:

Prove that sin® 6x - sin® 4x = sin 2x sin 10x
Answer

It is known that

) . ) N A — ) . 3 —
5in A +sin BzZsm[AJrB |cus[a' B]* smA—mnB:Ems[AJrL |3m[£]
2 2 2 2

~L.H.S. = sin?6x - sin%4x

= (sin 6x + sin 4x) (sin 6x - sin 4x)

L ex+4dx Gy —dx ox+4x ) . [ 6x—4x
=| 2sin 3 COs 3 2eos J.HI]'I 3
£ I, £ L, &

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

[ ]

(2 sin 5x cos 5x) (2 sin x cos x)

sin 10x sin 2x
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= R.H.S.

Prove that cos? 2x — cos? 6x = sin 4x sin 8x
Answer

It is known that

N A / \ _RY
A+BJ-:03| A B]‘ cos A —cos B = —2sin| A+B |sir1[’ﬁi BJ
7 2 2 ) 5

- i

cosA+cosB = Ecos(

=

~L.H.S. = cos? 2x - cos? 6x

= (cos 2x + cos 6x) (cos 2x — 6x)

. L AL Y Vo b i I —
= lf:(uﬁ(h ox qus: 2x—Ox —Z:ain["\ HOx |sin{ X—6x)
2 2 2 ) 2

= I:Zmﬁ dx cos(=2x) :—Lsin dx 5i11{—2x}]

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

(2 sin 4x cos 4x) (2 sin 2x cos 2x)
sin 8x sin 4x
R.H.S.

Prove that sin 2x + 2sin 4x + sin 6x = 4cos? x sin 4x
Answer

L.H.S. = sin 2x + 2 sin 4x + sin 6x

= [sin 2x + sin 6x] + 2 sin 4x

_— [ 2%+ 6%
=| 2sin
3

LY —

-

sz;ﬁxJ + 2s5in 4x

['.‘5inA+sinB:35in|:A;B]uus[#]
= 2 sin 4x cos (- 2x) + 2 sin 4x

= 2 sin 4x cos 2x + 2 sin 4x

= 2sin4x (cos 2x + 1)
=2sin4x(2cos*x -1+ 1)

= 2 sin 4x (2 cos® x)
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= 4cos? x sin 4x
= R.H.S.

Question 15:

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

L.H.S = cot 4x (sin 5x + sin 3x)

cotdx |, . ’Sx+3x] [Sx—i’rx]
=— 2sin cos
5in 4x L 2, L2,
. : . A+BY A-B
['.'5|11A+sml-3=25|n[ : Jcns[ 5 W]

B [ cosdx
sindx

][’?' sin 4x cos \c]

= 2 C0S 4x cos x
R.H.S. = cot x (sin 5x - sin 3x)

cosX | , r'5:5<+3>{] . (5:{—33]
=— 2¢os sin
sinx L 2 L2

'\ \.
{'.'sinﬁ—sinl-l:chs : Jsm( }

=£osx[
SN x

2cos 4xsin x|

= 2 cos 4x. CcoS X
L.H.S. = R.H.S.

Question 16:

cosYx —cos5x sin 2x
Prove that =

sinl17x —sin3x cos 10y

Answer

It is known that

N _ " _
cosA—cosB=-2sin A+B |sin H] sinA —sinB =2cos A+D |sin A B]
2 ) 2 2 ) 2
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COs9% = cos 5x
L.H.S =

5in17x —sin 3x

L9+ L 9x—5x
—2sin .5in
2 2
17Tx+3x ) . ([ 17Tx—-3x
2cos .5In
2 2

_ —2sin 7x.sin 2x

2cos10x.sin 7x
gin 2x

cos|0x
=R.HS.

Question 17:

5N 5x 450 3x

Prove that = tan 4x

COSax +Ccos3x

Answer
It is known that

A+BWCOS(A—B

sinA+sinB = Zsin[
J L2

5in 5x 4 51n 3x
L.H.S. =

COS 5% +cos3x

o SN+ 3x Sx —3x
2sin .COS
2 2
N +3x 5x—3x
2cos .CO3
2 2

2sindx.cosx

2eosdx.cosx
_ sindx

cosdx
=tandx = R H.5

Question 18:

sINX —siny X—V
—}Iz tan_}
COSX +COs Y 2

Prove that

!

4

A+
cosA+cosB = chns[

()
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Answer
It is known that

Y _ _
5inA—sinB=2cos(ﬁ:B |5in[AqB]. cnsA+c05B=2cus[A:B]cos(A?B]
& ) &

sIn X — sin
L.H.S. =—F
COSX+COsY

Question 19:
gin X +5in3x
Provethat ——— =~ —tan2x
COS X +Cos3x

Answer

It is known that

. 1B fA—BY + -
5inﬂ+sinl3=25m[AEB cos| %25 R cnsﬁ+cus}3=3cus[ﬁjB]cus[ﬂjﬂ]

4 b 4

5in X <+ sin 3x
LHS. =————

COS X +C0s 3%
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n o X+ 3% ¥ —3x
2sin Cos
2 2
X+ 3% X —3x
2cos COs
2 2

sin2x

- cos2x
=tan 2x
=R.HS

Question 20:

5N X = sin 3x .
—_— = ESJI‘IX
SIN° X —COs5 X

Prove that

Answer

It is known that

sin A —sinB = ZCGS(A;B]QH[P‘;B]‘ cos’ A—sin’ A

5N X = 8in 3x
SIN° X —COs8 X

[x+3x] . (x—Bx]
2cos sin
2 2

N —cos2x
- 2eos 2xsin [—x}

—C0s2x
=-2x(—sinx)
=2sinx=R.HS.

Question 21:

cosdx +cos3x +cos 2x
Prove that =cot3x

sindx +sin3x +sin2x

Answer

cosdx 4+ cos3IN+cos 2x

LH.S. = — : .
sindx +sin3x +s5in2x

=cos2A
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(cosdx +c052.‘-:]+c05 ix

(sindx +sin 2x ) +sin 3x

- da 4+ 2x dn=2x
2¢0s 5 Ccos 5 +c0s3x

Ao (Ax+2x) 4x - 2x .
2sin S Jcns . +sin3x

r A= F; '/." -
{.-msﬂﬂznsE:Ecns[i;B]ms[ 123], siuﬂ+9inE:23i11[ WSB]cm| thH

2083 Cos N + 08 3y
25in3x cosx +sin3x
cos3x {Ecus X+ l]

5in 3x {2 cosx + | }
=¢otIx=RHS

Question 22:

Prove that cot x cot 2x — cot 2x cot 3x —cot 3xcot x = 1

Answer
L.H.S. = cot x cot 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)

cot 2xeotx =1
[uui 2x+cotx)

=c¢olxcol 2x —
cotx +cot2x

otAcotB-1
'.'EUII:A-I—B:I:LU [
cot A+cotB
= cot x cot 2x - (cot 2x cot x - 1)
=1 =R.H.S.
Question 23:

4tanx(|—tan1 x)
Prove that tan4x = - "
l—6tan” x +tan” x

Answer
2tan A

It is known that tan 24 = ———— |
I—tan” A

oL
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~L.H.S. = tan 4x = tan 2(2x)
_ 2tan2x
I—tan® (2x)

!

|, 2tanx
L —tan® x

| | 2tan x
Ll —tan® x

(' dranx
I—tun:x

4,

. 4tan” x ]
(I—tan:.\;]'
|f 4tanx

-J—tansz
[I ~tan” .\'}: —4tan” x
(I—tanjx}:

4tanx (1-tan” x)

{1—1an3 \] —dtan” x

dtanx {1 ~tan” x]

S l4tant x - 2tan’ x - 4tan” x
dtan x{l —tan” x)

| —6tan® x+tan' x

=RHS.

Question 24:

Prove that cos 4x = 1 - 8sin®x cos®x
Answer

L.H.S. = cos 4x

= cos 2(2x)

=1 - 2sin?2x [cos 2A = 1 - 2 sin? A]

1 - 2(2 sin x cos x)? [sin2A = 2sin A cosA]

1 - 8 sin®x cos’x
R.H.S.
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Prove that: cos 6x = 32 cos® x - 48 cos* x + 18 cos® x - 1
Answer

L.H.S. = cos 6x

= cos 3(2x)

=4 cos® 2x - 3 cos 2x [cos 3A = 4 cos®> A - 3 cos A]

=4 [(2cos?x -1)>-3(2cos?x-1) [cos 2x = 2 cos® x - 1]
=4 [(2 cos® x)* - (1) - 3 (2 cos® x)? + 3 (2 cos® x)] - 6¢cos® x + 3
= 4 [8cos®x - 1 - 12 cos*x + 6 cos’x] - 6 cos’x + 3

= 32 cos®x - 4 - 48 cos*x + 24 cos® x - 6 cos’x + 3

32 cos®x - 48 cos’x + 18 cos’x - 1

R.H.S.
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Maths

Exercise 3.4

Question 1:

Find the principal and general solutions of the equation tanx = ‘JE
Answer

ranx—xﬁ

. T 4m 7 T
It 15 known that tang = sf:- and tan[? |= tan(ﬂ:+§ |= tan — =v‘§

4

4 .

T 4r
Therefore, the principal solutions are x = and —

3 3
T
MNow, tan x = tan —

m
= X=nm+—_, where ne 7
- ]

n .
Therefore, the general solution is x =nn+—_, where ne Z
2

Question 2:

Find the principal and general solutions of the equation secx =2
Answer
secx =2

. T m m T
It is known that sec—=2 and sec— = seu(ln —T}= sec—=2

2 A 4 2

T 5
Therefore, the principal solutions are x =— and —K.

s
MNow, secx =sec—

m 1
— COSX = C085— BeCX =
3 COs X

T
=x=2nnt—, where ne 7
2
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T
Therefore, the general solution is X = 2nm+ E, wherene Z

—

Find the principal and general solutions of the equation cotx =—/3

Answer

—_—

cotx =—3

' IJT -
It is known that cot—= lu'll.‘l

e ra

T i = ' s s =
Coeot| m— 1 —cot —/3 and cot| 2m— —cot —a.l'r._a
o) G A 6 6

hs

. s 11w i
1Le., cot 6 =—~u"'3 and cot c ==+3

A 11m
Therefore, the principal solutions are x = ? and ? .
- .
Mow, cotx =cot—
am 1
= tanx = tan — cotx =
i lan x

Sm
=X =Nn +?. where ne Z

Sm .
Therefore, the general solution is % =NT+ F where ne 2

Find the general solution of cosec x = -2
Answer

cosec X = -2
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It is known that

T
cosec— =2
i)
I Y
) T n T
{J{}HEL‘| T+ |: —COSEC 6 =-2 and ::m‘.e::| 2n—- 6 }: —COSEC 6 ==2
I“. I 1

A ,

. in 11m
ie., cosec—=-2 and cosec—=-2

o _ T 1z
Therefore, the principal solutions are x = ? and ? .

T
N['l‘h\", COSECXN =C0O5CC—

. . Im 1
—5INX = 51N— COSCCX = —
O sinx

n _llrl "
= x=nn+(-1) ?T where n € Z

. n 77
Therefore, the general solution is x =nm+(~1) R where ne Z

Question 5:

Find the general solution of the equation cos4x = cos2x
Answer

cosdx =cos2x

= cosdx —cos2x =0

" . b i o
= —Zsin[# Jsintu] =1

{ cosA—cosB= —Esin[ eﬂl"JrEjlﬁin[ h_B”
2 2,

= gin3xsinx =10

=sin3x=0 or sinx =10

S3x=nm or x=nm, wherene 7

=X = % ar x =nm, where ne 7
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Question 6:
Find the general solution of the equation cos3X+cosX—cos2x =0
Answer

cosiN+cosx—cos2x =10

In+x In—-x "A+B "A-B
:>2ms[ ] ]cus[ . ]—coszxﬂ} [ms.&wﬂm:?mﬂ 5 ]mstx - H
Z Fi L &

= 2eos2xcosx—cos2x =0

=> cos2x(2cosx —1)=0

= cos2x =10 or 2ecosx—-1=0
|
= cos2x =0 or COSXY = ;

- n LS
.'.Ex:[-n+I]? or cosx =cos—, wherene Z
) . |

" T s
—>x:[-n+ljz or  x=2nmt—, whereneZ
3

Question 7:

Find the general solution of the equation sin2x+cosx =10
Answer

sin2x +cosx =0

= 2sinxcosx+cosx =0

=» cosX(2sinx +1)=0

= cosx=0 or 2sinx+1=0
n
MNow, cosx=0=cosx =(2n | 1]:~ where ne 2
2sinx+1=0
, -1 .t . = . Ty . Tn
::>51m=:=—=—5|n—=sm|'ﬂ:+— =sin 'n:+—J=5|n—
2 6 . b 6, 6

(1] ? -
= x=nn+(-1) ?ﬂ where n e 7

T n 17
Therefore, the general solution is (2n+ ”; or "Tf"'[‘l} A ne’z,
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Question 8:

Find the general solution of the equation sec” 2x =1—tan 2x
Answer

sec” 2x =1 —tan 2x

= l+tan’ 2x =1 - tan 2x

= tan’ 2x +tan 2x = 0

= tan 2x(tan2x +1) =0

=tan2x =0 or tan2x+1=10

MNow, tan2x =10
= tan 2x =tan0
= 2x=nn+0, where ne Z

nm
= X=—, where ne 7

tan 2x+1=1)
s bs in
= tan2x =—l=—tan—=tan| 1—— [=tan—
4 \ J 4
Im
— 2x=nn +T. wherene /2
nt 3nm
=X = +—_ where n e £
2 8
. onm nc 3n
Therefore, the general solution is > or > [ g ne s

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

s X +sin3Ix+sinsSx =10
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(sinx+sin5x)+sin3x =0

C - 5% £ Fa Sl 3
::»[Esin[ﬁhjcos[x Mﬂ+sil13x=t} sin A +s1n B=25in( i+B]EDS( \ Bﬂ
2 2 2 .

= 2sin3xcos(—2x)+sm3x =0
= 2sin3xcos2x+sm3x=0
=»sin3x(2cos2x+1)=0

—=sin3x=0 or 2cos2x+1=0

MNow, sin3x=0=3x=nn wherene?
) nm
ie. x=—. wherene 7
3
2eos2x+1=0

=1 T T
= c0s2X =?= —COS— =CoS| T——
3

2
= Cns2x = ccnﬁT

2n
= 2x=2nnt—, wherene Z
3

b
= x=nnt—. wherens 7

. nm T
Therefore, the general solution is — or nm= 3’ neZ
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NCERT Miscellaneous Solution

) T O 3 S
Question 1: Prove that: 2cos—cos—+cos—+cos— =10
13 13 13 13
Answer
L.H.S.
On an
=2C08—Cc0os—+Cos——+Cos—
3 15 13 3

3n Sn n 5n
T 9n 1313 13 13 X+y X -y
=2co0s-—cos— +2cos = |cos| = cosx+cosy=2cos cos :
13 13 2 2 2

mo 91 ., 4¢ -n
= chchnsF+u CoB— 008
e A B

T Om 4 T
=2¢08—cos—+2C08——Co8—
13 13 3 13
T 9 4
=2cos CO8 — +C0% —
13| k 13
9 4rn 91 4n
5 Tl 13 3 13 3
= 2 C05 =C05 = = |COs =
3 2 2

Question 2:

Prove that: (sin 3x + sin x) sin x + (cos 3x - cos x) cos x = 0
Answer

L.H.S.

= (sin 3x + sin x) sin x + (cos 3x — cos x) cos x
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—sin3xsinx +sin® ¥ +cos3xcosx —cos’ X

€05 3% cos X +sin 3x sinx —(cnsz X —sin’ x‘)

= cos(3x — x )~ cos 2x [cus(A ~B)=cos A cosB+sinAsin B:I
=¢0s 2X —cos 2x

=0

= RH.S.

Question 3:

2 . . . + X4V
Prove that: (cosx+cosy) +(sinx—siny) =4cos’

Answer

LH.S. = (cosx+cosy) +(sinx—siny)

= c0s’ X +c0s” v+ 2cosxcosy+sin’ X +sin’ y— 2sin xsin y
1‘ - 3 : - :‘ - -
= (cos” x+sin x)+(cos” y +sin v)+2(cos x cos y —sin xsin y)

=1+1+2cos(x+y) [cus(ﬁ\ +B)=(cos A cos B—sin Asin B)]

[
:2[1+2ms?£“3J—|] [cos2A =2cos’ A-1]

Question 4:

Prove that: (cosx —cos :«']: +(sin x —sin }-']: —4sin? 227

Answer

L.H.S. = (cosx —cos },}3 +(sin x —sin y}:
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=cos’ X +cos’ v—2cosxcosy +sin’ x+sin’ y—2sinxsiny
=(cos” x+sin® x) +(cos” y +sin® v) - 2[cos x cos y + sin xsin y]
=1+1-2[ cos(x-y)] [ cos(A-B)=cosAcos B+sin AsinB |

:2[1—(:(:5{:{—}'}]
.o X=Y¥ . %
—2[1-J1-2sin*| 22 [:.‘:usZA=l—Ism a]
2
=4sinf[“‘3’]=R.H.s_
2

Question 5:

Prove that: sinx+sin3x+sin3x+sin7x =4cosxcos 2xsindx

Answer

. . . -
It is known that sin A+smB = Esm('&|L B

LH.S. = sinX+s8IN3X+sin3x +sin7x

= sin x +sin 5x )+ (sin3x +sin 7x)

L[ x+5x X — 5% L 3x+Tx In-Tx
=2sin| ——— |- cos + 2sin COs
2 2 2 2

= 2sin3x cos(—2x)+2sin 5x cos(-2x)

=2sin3xcos2x +2s5in5xcos 2x

= Ecnszx[sinh +sin Sx]

=ECOSER[ZSin(Bx:jK]-cos[h;jx]]

= Ecoszx[Esin 4x -cns[—x}]

=dcos2xsindxcosx = R.HS.

Question 6:

{';m X +sin x}+[sm X +5In “‘5) — tan 6x

Prove that:
(cos 7Tx + cos5x )+ (cos 9x + cos 3x)

Answer
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It is known that

_RY ! ™ _
sin A +sinB = Esin[ﬁzﬁj-ms(g} cos A +cosB =1cas(A;BJ-ms[Aq BJ

(sin 7x +sin 5% ) +(sin9x +sin 3x)
L.H.S. =

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

[Esin[ *

3 2
|:,) [T.‘Z'l"i.‘{\'

2c0s| — J-l‘:l:lii

- [25in 6x - cosx]+[2sin 6x - cos 3x]

,_
L |

]

+

h

-

o —

L]

=]

(4]
e P
=]

-

b ||
L

]
| |

+
1

I

) M,
e

=]

5 ]
Ea
el

=

i oy

L)
——
W

-

P | |
(ed

-
—
| |

= |
e
] |
L
S
o >
| I
+
—
[
[,
=1
W
SE——
]
]
]
lad
-
o -
e
=)
W

B [2cos6x - cos x| +[2 cos 6x - cos 3x]

_ 2sin6x [cosx + cos3x|

"~ 2cosbx [ms X + COS Bx]

= tan 6x
R.H.S.

Question 7:
- . . . X Ix
Prove that: sin3x+sin2x—sinx = 4sin xcnszcusT

Answer

L.H.S. = sin3x+sin2x—sinx
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=51 3% + [sin 23 —sin .'-:}

| * A ¥ o]
o (2xx) L (2x-x) : . . [(A+BY}. (A-B
=5INaX +| ~CO3 - s1n - | sin A —sinB =2cos - sln

| 2
*, - A -

1 i
*, - 4 |

¢
- - 3x . [x
=sm3x+| 2cos |51n
. 7
o= s W=

. Ix . x
=3In 3% + 2 cos— sin
“» ¥
. 3x X N oL . .
=2sIn = " COS F2Cos —-sin [mlﬂf‘tziﬂlnh-cnﬁﬂ]
- M3y
= ZCDs T 51N
Vo= ) o= L =

—

=,

E

—
+
L
=
=

.

[ 2

_—_

- LY -

.. (L2 J L2 ) .\HKJ . . .
=2cos 2sin- L COS v sinA+snB= _R]]'l|
e I ¥

1]
[
P
]

LG

[
ta
5
p
o
=]

A

Question 8:

4
tan x = T3 X in quadrant II

Answer
Here, x is in quadrant II.

. T
€., s =X<W

= <

+ A
]

b | =

k| E

- x x -x g .
Therefore, 511151 cos= and tﬂl'lE are all positive.

(A+B) [A-B)
|CDS |

)
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. 4
[tis given that tanx=——.
a
-4 16 25
sec’ x=l+tan” x =1+ —I+—=—
i) 9 9
. 0
COS8 X =—
25
3
—Cosx=%—
.S

As x is in quadrant II, cosx is negative.
-3

cOs X =—
5

. X
Now, cosx = 2cos” S 1

3

e . X
= =2y ==
3 2
X 3
— 2cos —=1-=
2 5
- x 2
= 2c0s" —=—
2 5
x
= 0§ — = —
2 5
X | X, "
::’LD‘\—:— VCOE— 18 p(‘.lﬁltl"-"e
Js 2
X 5
CGH——£
) 5
'|Y
sin” —+Ln —=1
2
Y
— sin —+[— =1
Js
, 1 4
=sin” —=l-—=—
5 5
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- X 2 .ox "
5iIN—=— “osIin— 15 positive
2 s 2
.X 2'\-':;.
S8In—=
3
9
sin ;—J
r /5
tan — = 2 _ N =2

] . X x X 21,-'? \-'E
Thus, the respective values of 51115, cos and tunEare 5 and 2

Question 9:

. X X X 1
Find Hll‘IE-_ CGHE and lﬂHE for cosx = =Y x in quadrant III

Answer

Here, x is in quadrant III.

LE, <X <

2
In

{_
4

= —<

b3 | =

]

X X . X
Therefore, o5 and t’dHE are negative, whereas HJHE is positive.

It is given that cosx =

., o2 X
cosx=1=258in" —
2
Lax l=cosx
= 5In" — =
2 2
F .I"\-.I F ]_
() (1)
. 1 X L3 L3 3 2
—=5In —= J: == ==
2 2 2 2 3

Page 41 of 44 By OP Gupta [+91-9650 350 480]


OP GUPTA
Typewriter
By OP Gupta [+91-9650 350 480]


Class XI

Chapter 3 - Trigonometric Functions Maths

=)

. X . K. ..
;‘;5”15—‘@ |: 5]]15 15 pGSItI\--Ej|
'Eiil'lx \.I'EX\E_JE
T2 B33

2 X
Now, cosx =2cos ——1

[ R

() (31 (2
s X l4cosx 3 3 3 1
= C0s — = = = = =
2 2 2 2 2 3
= cos~ = I [ cos~ is 11cgative}
J3 2
cosXa L, Y3
NERRNA R
X |fr"'E]
sin
3
tan 2 _\V3) =2
z cos [__])
2 3

J6

. . X X X
Thus, the respective values of sin E cos— and tan— are 3

. _;E, and —\E.

Question 10:

. . X X X , 1 _

Find 51115, cm‘.E and tanE for sinx =—, x in quadrant II
Answer

Here, x is in quadrant II.

T

e, —<XN<T

. X X X .
Therefore, sin E,CDEE, and t'dﬂg are all positive.
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It is given that sinx =

, p 1Y 115
cos"Xx=1l-sin"x=1-|—| =1-
4 16 16
15 _ L
= COSX =—T [cosx is negative in quadrant II]
. o X I—cusx ( J 4+415
sin” —=
2 2 8
; +
:}511l 4 ﬁ [ sm— is positive
3 E
8+24/15
16

_ J8+24/15
4

X . -
S COS— 1S pnsnwe]
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§+2415 |
. X
anX_ 2 L 4 \8+2415
r i — — % —
2 .:05': N'IR—Z\"’E ‘ 'JE_E\“:.’
- 4

'E+2JEXE+2JE
8-2J15 8+2415

2
_\’(ELEJG} Shak s —4+415
od - 60 2

e \/3+?¢E | J8—2415 |

., X X X
Thus, the respective values of sin—, cos— and tan—
2 2 2 4 4

and 4+'\I'I'E
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