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Question 1.

Find the values of:

i. sin 150°

d. cos 75°

jii. tan 105°

iv. cot 225°

Solution:

i. sin 15° = sin (45° - 307

=sin 45° cos 30°— cos 45° sin 30°

(5) (%) -(H G =37

2y/2

. . . \."ﬁ'i‘l
[Moke: Answer given in the textbook is
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However, as per our calculation it is
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ii. cos 75° = cos (45° + 30°)
= cos 45" cos 30° —sin 45° sin 30°

-(#l2)-F0)
%;

iii. tan 105" = tan (60" +45°)
_ tan60° + tan45°

I = tan 60° tan 45°
- Ji+l
1-(v3) ()
_
1-3

iv. cok 225°

cot225°= — = '

tan225°  tan(180° + 45°)
_ 1
[mntﬂﬂ‘nmﬁ“]

| - tan180° tan 45°
]
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Question 2.

Perove the Following:

. ccrs(% —z) cos{% —y) — sin(% — z) siu(% —y) = —cos(z + y)
Solution:

L.H.5

2 2~ Y
-sin[E-x] sin[E— )
2 2 7

= §in x sin y — COS X COS y
ms(g - a)= sin 0,

sin[i— B}=cnsﬂ
2

=-(cos x cosy —sin xsiny)
=— 05 (X+Y)
=R.H.5

i. tan (% + 6) = s

L.H.S =ta.]1(% +0)
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n

tan -;mnﬂ

1- tanz tan6
_ l+tand

1-(1)tan®

_ 1+ tan®

 1-tanf
R.H.5.
[Mote : The question has been modified.]

l+tan = 2 . tau(% E)
. (l—taur) o m

solution:

tan(ﬂhrj
RHS = —4 /

{ N
Iaug+unx
| tanﬂtan [ 1+tanx_}
= A 4 .rJ = l—(l}tal‘lx
¢ n '\ 1
tan - — tan x ~tnx
4 " | |I+(unx
l+tan£tat|x
\ q
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_ 1+ tan x " | + tan x
1-tan x 1-tan x
2
=[l+“’“]=L.H.s.
| -tan x ‘

iv. sin [(n+1)A] . sin [(n+2)A] + cos [(n+1)A] . cos [(n+2)A] = cos A
Solution:

L.H.S. =sin [(n + 1)A] . sin [(n + 2)A] + cos [(n + 1)A] . cos [(n + 2)A]
=cos [(n + 2)A] . cos [(n + 1)A] + sin [(n+ 2)A] . sin [(n + 1)A]
Let(n+2)Aaand(n+l)Ab ...(i)

S LH.S.=cosa.cosb+sina.sinb

=cos(a—b)

=cos [(n+2)A—(n+1)A]

...[From (i}]

cos[(n+2 —n—-1)A]

=COS A

=R.H.5.

v.ﬂcos(f — A:] —cosA +sinA

Solution:

LHS.= 2 cos[i'-- A)

= ﬁ[ms%m&ﬁ + sin%sinﬁ.)

= ﬁ[jtimsk +7]Esin.h]
= ﬁ(mh +sinA)

V2

=cos A +sin A
= R.H.S.
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cos(z—y) _ cotx cot y+1

" cos(z+y)  cotzeoty—1
Solution:
LS. = s(x=»)
cos(x+y)

_ COSXCOS Y+ sinxsin y
- COSXCO0S Y — sinxsin y
Dividing numerator and denominator by
sin x sin y, we get
B
LH.S _ SIM.xsin ¥

cosxcosy
sin xsin y

_ cotxcoty+ 1
cotxcoty -1
= R.H.S.

2

vii. cos (x +y). cos (x — y) = cos?y —sin’x

Solution:

L.H.S. = cos(x + y). cos(x —y)

=(cosx cosy—sinxsiny). (cos X cosy +sinxsiny)
= cos? x cosy — sin’x sin®y
..[(@a-b)(a+b)=a’-b?]

= (1 - sin?x) cos?y — sin’x (1 — cos?y)

...[ sine + cos?0 = 1]

= cos’y — cos®y sin®x — sin®x + sin®x cos’y

= cos’y —sin’x

=R.H.5.
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tan 5A—tan 34 _ sin2A4
tan 54+tan 34 ~ sin8A4

Solution:

L.HS.=

viii.

tanSA —tan3A
tan 5A +tan3A

cosSA coé-m
sinSA N sin3A

m cnsi’:A
Lsinsmuam — sin Mcusﬁﬁj
cos5Acos3A
sin5Acos3A + sin3Acos5A
[ cos5Acos3A ._]
sin5Acos3A — cos5Asin3A
sin5SAcos3A + cos5Asin3A

sin(5A-3A)
sin(5A+3A)
sin2A

sinBA
=R.H.S.

ix. tan 88 —tan 568 —tan 38 = tan 80 tan 50 tan 36
solution:
Since, 868 =508+ 36

. tan 86 = tan (56 + 36)
. _ tan 58+tan 34
< tan 80 =

- tan 868 (1 -tan 568.tan 36) = tan 56 + tan 38

.". tan 806 — tan86.tan56.tan36 = tan56 + tan 36

.". tan 80 — tan 50 — tan 30 = tan 86.tan 56.tan 36
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¥X. tan 50" = tan 40° + 2tan 10°
solution:
Since, 507 = 10" +40°

. kan 50° = tan (10° + 40°)
. tan 10F +tan 40°
" 1—tan 107 tan 40°

- kan 50° (1 —tan 10° tan 40°) = tan 10° + tan 40°

~.tan 50° —tan 10° tan 40° tan 50° = tan 10° + tan 40°

. tan 50° —tan 10° tan 40° tan (90° — 40°) = tan 10° + tan 40°
~.tan 50° —tan 10° tan 40° cok 40°

=kan 10° + tan 40° ...[ tan (90° - 6) = cot 6]

.tan 50°—tan 10° tan 40°. —L1__ = tan 10° + tan 40°
tan 40

.. tan 50°—tan 10°. 1 =tan 10° + tan 40°
.. kan 50° = tan 40° + 2 tan 10°

. ©os 277 4-sin 277 o
Solution:
cos 27 +s1n 27
cos 27 —sin 27

Dividing numerator and cos 27°, we get denominator by cos 27°, we get

s sin27°

LHS, = — c0s27°
|_sin27®

cos27°

_ 1 +tan27°

|l -tan27°

_ tand5° + tan27°
" 1-tan45°t@an27°
= tan (45° +27°)
=tan 72° = R.H.S.
=tan (45°+ 27°)
=tan 72° =R.H.S

[ tan45°=1)
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cos 27 +sin 277 o
cosZr—sm2r — tanT2

Solution:
Since 45" = 10" + 357,
tan 45° = tan (10° +35°)
tan 10F +tan 35°
" 1—tan 107 tan 357
.1 —tan 10° tan 350 =tan 10° + tan 35°

.. tan 10° + tan 35" + tan 10° tan 35° =1

Xii.

xiil. tan 10" + tan 35° + tan 10°. tan 35% = 1
solution:

LHS. = cot Acot 4A +1
cot Acot4A -1
cosA  cos4A
sinA  sindA
cosA cosd4A
sinA  sindA
cos Acos4A + sin Asin4A

sin Asin4A
cos Acos4A ~sin Asin4A
sin Asin4A
cos4AcosA +sindAsin A
cos4AcosA —sin4Asin A

_ cos(4A - A)

+1

-]

cos(4A + A)
_ cos3A —RHS.
cosSA
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T
Solution:
Dividing numerator and cos 15°, we get
- sinl5°
LHS. = —s15°
1+ sinl5°
cosl5°
_ 1-tanl5®
1+ tanls®

tan 45° — tan15° '
= ...[* tan 45° =
| +(tan45°)(tan15°) [ =1

= tan (45° - 15°)
I
= m 3n° = = RIHISI
B

=tan (45° + 15“]

=tan30°= L =RHS
NG
Question 3.
_ & 3 3
IF sin & = 1 n-:A-: 5 andmsB—E T-:B-:Zn find
i. sin (A+B)
ii. cos (A-B)
iii. tan (A + B)
Solution:
i N A=
Given, sin A = 5
We know that,
2 — — i 2 — — _i — — E — E
cos° A=1-sin‘a=1 ( 13) 1- =10
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. 12

S.Cos A= :I:ﬁ

Since,n< A< T

- ‘A lies in the 3rd quadrant.

~C0os A<O

—12

13

Also,cos B =

2

..5|n2|3:1—c052|3:1 — {%) =1->=1
]

ssinB = :|:i

Since, 3—2“ < B{ 2n

- 'B’ lies in the 4th quadrant.

~.sin B<0

4

SinB:_T

cos b= —

| 2]

i. sin (A + B) = sin A cos B+cos A sin B

GLE

ii. cos (A-B) =cos AcosB+sinAsinB

- (B (5))

36 20 16

65 65 65

art-1-cha ter-3 tr| onometry-ii/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/

€IndCareer

_ tanA + tanB _ 1
tan (A+B) = anAunB ]_[ij[_i)
12\ 3

Question 4.

IFtan A = % ,tanB= ﬁ prove that A+ B = g
Solution:

Given tan A = %, tanB= L

11
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5,1
tanA +tanB _ ¢

(A4 B) = T AaD 1_[;J[i]
6)\11

. tan (A + B) = tan %
¢A+B:%

Ex 3.2

Question 1.

Find the values of:

i. sin 690°

ii. sin 495°

iii. cos 315°

iv. cos 600°

v. tan 225°

vi. tan (- 690°)

vii. sec 240°

viii. sec (- 855°)

ix. cosec 780°

x. cot (-1110°)

Solution:

i. sin 690° = sin (720° -30°)
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Solution:

i. sin 690° = sin (720° -30°)
= sin (2 x 360° — 30°)

= —sin 30°

=-12
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ii. sin 495° = sin (360° + 135%)
=sin (135%)
=sin (90° + 457)

= cos 45°
1

Y]

iii. cos 31 5" = Cos (270° + 457)

sin 45° —=
2

iv. cos 600° = cos (360" + 240°)
= cos 240°
= cos (180° + 607)
=-cos 60°
1

2

v.tan 225° = tan (180° + 45°)
= tan 45°
=1.

vi. tan (- 690”) =— tan 690°
=—tan (720° - 307)
=—tan (2 x 360° - 30
—(-tan 307
=tan 30°
1

V3
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vii. sec 240° =sec (180° + 60%)
=-sec60°
=-2

viii. sec (-855") = sec (855°)
=sec (720°+135%)

=sec (2 x360°+ 135°) = sec 135°
=sec (90° + 457)

=—cosec 45°

iy,

ix. cosec 780° = cosec (720" + 60°)
= cosec (2 x 360° + 60°)

= cosec 60°
_ 2

V'3

art-1-cha ter-3 tr| onometry-ii/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/

€IndCareer

X. cot (-1110°) =-cot (1110°)
=-cot (1080°+ 30%)

=—cot (3 x 360" + 30”)
=-cot 30°

Question 2.

Prove the following:

cos{w+zx) cos(—x) — cot?z

. SiD[?T—I}EﬂG(%+I)

i cns(%ﬂ + z) cos(2m + z) [mt{%w — ) + cot(2m + )]
iii. sec 840" cok (- 945°) + sin 600° tan (- 690%) = 3/2

cosec(90° —z) sin(180° —z) cot( 360" —z) —1

sec(180°+x) tan(90° +z) sin —z)
sin®(w+z) sec’ (r—z) tan(27—z)

iv.

. = tan® z
cos? [: 5 —::) sin(m—z)cosec? [ —x)

vi.cos B +s5in (270° + 0) —sin (270°-0) + cos (180° + @) =
Solution:

i

cos(n + x)cos(—x)

sin(z—x)ms(g +x)

_ (~cosx)(cosx)
[siﬁx}{-sin x)

LHS. =

art-1-cha ter-3 tr| onometry-ii/
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ii. LH.5.
=cos ( %’T +x) cos (2n + x) . [cot (—x) + (2n + x)]
= (sin x)(cos x) (tan x + cot x)

-sinxcosx( (822 + =2))
sin® I+DDS?I)

:sinxmsx( -
SIIl.F COE T

:sinxmsx( 1 )

SlN T COS T
=1=R.HS
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iii. sec 840° = sec (720" + 120°)
=sec (2 x 360" + 1207)

=sec (1207

=sec (90% + 307)

=-cosec 30°

=-2

cot(-945°) = -cot 945°
=-cot (720° + 225%)
-cot (2 x 360° +225°)
-cot (2257)

-cot (180° + 459)
=-cot 45°

=-1

sin 600° = sin (360° + 2407)

=sin (2407

=sin (180° +60°)
: 3

=—s5in 60° = —%

tan (-690°) = —tan 690°
=—tan (360° +330°)
=-tan (3307

=- tan (360° — 30°)
=-(-tan 307

o 1
:t 3'0{):——
an NG
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L.H.S. = sec 840° cot (-945) + sin 600° tan (-690°)

- (-5) (3

:2—§ =
=R.H.5.

b e

iv.
L.H.S. = cosec(90°—x).sin(180° - x).cot (360° - x)
sec(180°+ x).tan (90°+ x).sin(~x)
secx.sinx.(-cotx)
(—secx).(—cotx).(—sinx)

LHS. = sin’ (7 + x)sec’(m — x)tan (2x — x)

m‘[% + I]Siﬂ(ﬂ! - x)cosec’ (=x)

sin (n+ x)| [sec(n— x)]* tan (27 —x)
_ I

¥
ma[%+ x]:| sin(m—x).(—cosecx)’

art-1-chapter- 3 tr| onometry-ii/
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_ (=sin x) (-secx)? (- tan x)

(=sin x}z. sinx .cosec’ x

_ (-sin’ x). sec” x.(~tanx)

3111 x.sinx.
EIII X

_ sin’ x. sec’ x.tanx
sin x

= sin’ x-——-tanx

cos" x|
= tan’x.tan x
= tmjx
=R.H.S.

vi. L.H.S. = cos B +sin (270° + 8) —sin (270° - 06) + cos (180° + 8)
=cos 0 + (- cos B)-(-cos B) —cos B
=cos0-cosB+cosB-cos0

=0

= R.H.5.

Ex 3.3

art-1-cha ter-3 tr| onometry-ii/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/

€IndCareer

Question 1.

Find the values of:
: T

i. slrn 5

ii. <

Solution:

we know that sin2 8 = 1= = 2 |/ atex] Substitutingf = latex] T, we get
1

T
l-cos— -~
sin®Z = 4. J2_2-1

n
8 2 2 N
sin -E = %l ['.'sin %ispositiw]
sin—= Ji-l ® Ji
W2 2
_ [2=V2
4
sin T 2-\2
8 2

ii. we know that, msz 8= w

Substituting 8 = <, we get
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14 cos—
mszf: 4
8 2
1+
_ 2 2 +1
2 22
3 \E'+l M. -
CO8 —= .es | "7 CDS — 15 positive
8 \2v2 [ g " P? ]
cos X = [¥241,42
8 22 2
_ [
4
cnrsE= 2+ﬁ
B 2
Question 2.
Find sin 2x, cos 2x, tan 2x if sec x = —%, % <¥X<M
Solution:
__ 13
SeCX=——, 3 <X<n

we know that
Sect?x =1 + tan’x

tan?x = % —1= %
tanx =+ 152

Since % <xX<n

x lies in the 2nd quadrant.
tanx <0
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H
[ ]
|
fa—
U"I|M
| —

3 _—_3

144 169
+

25 25
~24x 25 =120

5 169 169
_ l-tan’x
1+tan’x

2
1-(-2)
5

12Y
'*(“?)
1144
_ 25 _ 25-144
1144 254144
25

119

169

1

cos 2x
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Question 3.

i. =tan’®
Solution:

LHS. = 1—cos 260

1+cos 26
_ 2sin’ 4
T sl d
=2tan?B
=R.H.5.

ii. (sin 3x + sin x) sinx + (cos 3x—cos x) cos X =0
Solution:

L.H.S. = (sin 3x + sin x) sin x + (cos 3x — cosX)cosx
= 5in 3xX sin X + 5iN2 X + COS 3X COS X — COS° X

= (cos 3x cos X + 5in 3X sin x)

— (cos®x — sin?x)

=cos (3x—x) —cos 2x

= €05 2X — COS 2X

=0

= R.H.5.

iii. (cos x + cos y )% + (sin x + sin y)? = 4cos® (%)
Solution:

L.H.5. = (cos x + cos y)? + (sin x + sin y)?

2y + cos?y + 2¢0s X.cos Y + sin? x + sinZy + 2sin x.siny
= (cos?x + sin®x) + (cos?y + sin’y) + 2(cos x.cos y + si x.siny)

= Co5
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=1+ 1+2cos(x-vy)

=2+2cos(x—-y)

=2[1 +cos(x-v)]

= 2[2cos? [{(%) )]...["1+cos®=2cos® g]
= 4 cos? {?}

= R.H.5.

[ Note: The question has been modified]

iv. (cos x — cos y)? + (sin x —sin y)? = 4sin? (%)

Solution:

L.H.5. = (cos x — cos y)° + (sin x —sin y)?
= cos?x + cos?y + 2¢os X.cos y + sin? x + sin?y + 2sin x.siny

= (cos?x + sin®x) + (cos?y + sin’y) — 2(cos x.cos y + sin x.5in y)
=1+1-2cos(x—y)

=2-2cos(x-y)

=2[1-cos(x-y)]

= 2[2sin? [[(%)]] . [1-cos B =2sin? EH]
= 4 sin? { 4y
= R.H.5.

v.tan x + cot x = 2 cosec 2x
solution:
LH.S. =tanx+ cot x
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sin x COs5Xx

=_+_

COs5 X sinx

_ sin’ x+cos’x

sinx cosx
_ 1 . 2
- sinx cosx - 2sinx cosx
2
- sin2x

= 2cosec 2x = R.H.S.

yi, SosTising  cos@ o SNT g pan oy
COs I'—Eln T COE T+5IN F
Solution:

_ COSX+sinx max—sinx
COSx—SINX COSX+ sSinx

_ (cosx+sinx)’—(cosx—sinx)’
(cosx- sinx) (cosx+ sinx)

!m: x+sin’ x+2sin xcos x }—{L‘-ﬂﬁ: x+sin® x—2sin xcosx )
=
cos’ x~-sin’ x

1 + 2sinxcosx — 1 + 2sinxcosx
cos’ x—sin” x
_ 2(2sinx cosx)
" cos’x—sin’x

_ 2sin2x
cos2x

art-1-cha ter-3 tr| onometry-ii/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/

€IndCareer

= 2tan 2x
=R.H.S.

vii. \/2 + \/Z—I— V2 4+ 2cos8x =2cosx

solution:

LHS. = 242 +/2+2c0s 8x
= 242+ 2T+ cos 2(ax)]
J:+Jz +4[2x 2cos? 4x

..[** 1+ cos 20 = 2c0s°0)
2+,/2 +2cos 4x
- frrenzeoras

= Jl+ 2co82x = JZ (1+ cos2x)

= JZx!cus’x

=2CosX
= R.H.5.
[Note : The question has been modified.]

H

viii. 16 sin 8 cos 0 cos 20 cos 40 cos 80 = sin 160
Solution:

L.H.S. = 16 sin 6 cos 6 cos 26 cos 46 cos 86

= 8(2sinB cosB) cos26 cos 46 cos 80

= 8sin 20 cos 26 cos 460 cos 86
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= 4(2sin 26 cos 26) cos 46 cos 86
= 4sin 406 cos 46 cos 80
= 2(2sin 46 cos 40) cos 80
= 2sin 86 cos 86
= sin 166
=R.H.S.
ix. \( =2 cot 2x

Solution:

LHS= sin 3x +cns3x

COS X sinx

_ sin3x sinx+cos3x cosx

sin x cosx

_ cos(3x—x)
~ sinx cosx

2c082x
2sinxcosx
2cos2x

sin2x
= 2cot 2x
=R.H.S.

x. [latex]\frac{\cos x}{1+\sin x}=\frac{\cot \left(\frac{x}{2}\right)-1}{\cot
\left(\frac{x}{2}\right)+1}\)

Solution:
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COSX
l+sinx

LHS.=

X . .X
cos’ = —sin’ =

= 2 2

(ms’£+ sin’ £)+ 2sin> cos>
2 2 2 2

WS£~3in£ cus£+sin'—r—
2 2 2 2

[Gﬂﬁ£+ sin E)z
2 2

X . X
CO5——581In—

X . X
COS—+sin—
2 2

Dividing numerator and denominator by sin%,

we get

LHS. =
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, 1 1 B
Xi. tan 3A —tan A cot 3A—cot 4 cot 2A

Solution:

LHS.=

1 1
tan3A-tanA  cot3A -cotA
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1 1

tan3A-tanA 1 1
tan3A tanA
_ 1 _ tan3A.tanA
tan3A —tan A tanA —tan3A
_ 1 ,_tan3A.tanA
tan3A ~tan A tan3A —tan A
_ l+tan3A.tanA
tan3A - tan A
1
tan3A —tan A

1+tan3A.tan A
1
tan(3A-A)
1

tan2A

cot 2A =R.H.S.

]

sin 68"

¥l cos 77 cos 14° cos 28° cos 56 16 cos 83

Solution:
L.H.5.=cos 7° cos 14" cos 28" cos 56°

= —L__(2sin 7°cos 7°)cos 14°cos 28°cos 56°
2 51{1 T
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—- 1 H o o o o
= 5o (sin 14° cos 14° cos 28° cos 56°)

...["" 25inB cosB = sin 26]
= [\frac{1H2\left(2 \sin 7~{\circ}\right)}latex][/latex] (2sin 14° cos 14°) cos 28° cos 56°

_ 1 1 a o
= TanT (sin 28" cos 28° cos 56°)

—_ 1 H o o o
= SdsnT) (2 sin 28° cos 28°) cos 56
_ 1 H o o
= Ean T (sin 56° cos 56°)
=3 51 (2 sin 56° cos 567)
= lﬁ—(sm 112°)
_ sin(180°—68")
~ 16 sin(90° —83°)
_ sin6§’
16 cos 837
= R.H.5.
. 7 o -
*(—160° in(180°—#
Xiv., = — (2 - ) i ! - sec” 20°
sin” 707 sin #
Solution:
" 1 "
sin”|=160" sin{180° -6
LHS. = ( ) + ( )

sin’ 70° sin@
. 2
(-mnlﬁﬂ") + sinB
sin’ 70° sin@
_ sin lﬁﬂ*
sin’ '?0“

(sin160°)’
(sin70°)’
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2
. [sin(180° - 20 ]]!
[sin(?[)" - 211“)]
sin’ 20°
cos’ 20°
=1 + tan” 20°
=sec’ 20° =R.H.S.

:1+

2cosdr+1
2cosz+1
Solution:

L.HS. =

XV =(2cosx—1)(2 cos 2x—1)

2cosdx+1
2cosx+1

Z[ZM’[Z.:]- 1]+l
2cosx +1
...[7 cos 26 =2 cos’0 - 1]
4c08’2x =2 +1
2cosx +1
_ (200825 - 1)
2cosx +1

_ (2cos 2x +1)(2cos 2x - 1)
2cosx +1

_ [I(Ims! x -1)+1] (2cos 2x - 1)

2eosx +1

art-1-chapter- 3 tr| onometry-ii/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-3-trigonometry-ii/

€IndCareer

) [2(2c0s? x 1) +1] (2c0s 2x - 1)

2cosx +1
_ (4cos® x-2+1)(2c0s 2x - 1)
2cosx +1
~ [(2c0sx)~(1)"] (2c05 2x -1)
- 2c08x +1
_ (2cos x +1)(2cos x ~1)(2cos 2x -1)
2cosx +1
=(2cosx—-1)(2cos2x—1)

=R.H.S.

XVi. = cos? X + cos® (x + 120°) + cos®(x—120°) = =

Solution:
L.H.S = cos? x + cos? (x + 120°) + cos?(x— 120%) =

1+coslx l+m2{x+12ﬂ°)
= +
2 2

1+ cos Z(x— 120‘)
2
1 + cos ZE}

+
[reosio

1 [ms 2X + cos(2x + 240%) + cos(2x 2407)]
+ 3 {cos 2% + Cos 2X cos 240°— sin 2x sin 240° + cos 2x cos 2407 + sin 2x sin 240°)

(5]
M|

34
2

== %]

+ 1 {cos 2X + 2 cos 2x cos 240°)

== + 1 = [cos 2x + 2 cos 2x cos( 180 + 607)]

=1t ]

]
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- % + % [cos 2x + 2cos 2x(-cos 600)]
= % + % [cos 2x —2 cos Zx{%}]

:% L {-:05 2X —Cos 2X)
=2+1 1 2 (0

=3 _

=5 = R.H.S.

¥vii. 2 cosec 2X + cosec X = sec cot %

Solution:
L.H.S. = 2cosec 2x + cosec x
2 )
sin2x  sinx
2 1

+
2sinx cosx sinx

1
= - 1 + -
SInX CO5X SsSInx
1+ cosx

sinx cosx
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- x
=R.H.S.
xviii. 4 cos x cos (% +X) cos [% - X) = cos 3x

solution:

L.H.S.=4cosx.cns[: } cm[i—xl

= 4¢08 X [cusgcuu—sin-;sin x)

[ n . ]
COS—COSX +sin—sinx
3 3

i
= d4cos x lm:—ﬁsinx lmsx+£sin.t

1\2 2 2 2

T (8]

3

=4cos x —ms x——sin’x
4 4

= cos x — 3cos x.sin’x

3

= cos” X — 3cos x (1— cos? x)
= C05°X — 3C0S X + 3 COS°X
=4 cos’x — 3cos X

=05 3Xx =R.H.5.
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INote: The question has been modijied.|

Xix. sin x tan % + 2C05 X =

Solution:
L.H.S. =sinx tan (x/2)+ 2cos x

(Vi Zens 2) [T
_{251112*:052)(005 )+2msx

= {25in %CDS %) (2 ) +2 Cos X
= 2sin® x/2 + 2cosx
=1—cosx + 2CosX
=1+cosx
=2cos? x/2
-—2 _—_—2__ _RHS.
an

CES
SECi

vl M ra]H

=

Ex 3.4
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Question 1.
Express the following as a sum or difference of two trigonometric functions.
i. 2s5in 4x €os 2x

ii. 2sin T Cos E

iii. 2cos 40 cos 26

iv. 2cos 35° cos 75°

Solution:

i. 25in 4% cos 2x = sin(4x + 2x ) + sin (4x — 2x)
=sin 6X + sin 2x

2n T . [21': n] . [211 t]
2sin——cos—=sin | —+— |+sin | — - —
3 2 3 2 3 2

=sin 7—“+sm -
6 6

[Mote: Answer given in the textbook is sin 12 +sin = W However, as per our calculation it is sin %

+sin =
]

iii. 2cos 40 cos 20 = cos(46 + 20)+cos (46 - 20)
= cos 60 + cos 20
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iv. 2cos 35° cos75°

=c0s(35° + 75°) + cos (35°-757)

=cos 110° + cos (-40)°

=c0s 110° + cos 40° ... [ cos(-6) = cos 0]

Question 2.

Prove the following:
. sin 2z+sin2y  tan(z+y)

- in 2z—sin 2y~ tan{z—y)
Solution:
LHS = sin2x+sin2y
T sin2x-sin2y
zsin[h+2y]m(2x—~2y]
_ 2 2
2.r+2y) . [2:—2_;;]
2 rrey e etk
m( > sin 5

_ sin(x+y)cos(x-y)
cm(x+y) sin{x—y]

=tan (x +y).cot(x - y)
Cane) o
_ un(x+y!

tan(x-y)
=R.H.S.
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ii. sin 6x + sin 4x —sin 2x =4 cos X sin 2x cos 3x
solution:
L.H.S. = sin 6x + sin 4% — sin 2x

. Gr+4 fx—4 .
= 2sin (%) cos( .-:2 I) —-25iNnXCcosx

=2s5in5xXcosXx—2sinXxcosx
=2 cos X (sin 5x —sin x)

=2 cos [2 CGE(#) sin (5::2__2)}

=2 cos X (2 cos 3xsin 2x)

=4 cos X sin 2% cos 3x

=R.H.5.

[Note: The question has been modified.]

... SN0 r—sin 3z+sin Sr—sin 7T
iii. =cok 2x
cos T—cos 3r—cos Sr+cos TT

Solution:

LHS. =

sinx —sin3x +sinSx—sin7x
cosx —cos3x—cosSx +cosTx
_ (sin5x 4+ sinx) — (sin 7x + sin3x)
- (cosx - cos5x) = (cos3x — cosTx)

) zsin[s_x;_-f}wsfxz-—x]_hm{h;.'ix]_cm['!x;!ij
_[(x+5x) . [5x-x C(3x+7x) . (Tx=3x
lsm[ 2 )-sm(—2 —)—Esm[ 5 ] sm[ 5 ]

_ 2sin3x-cos2x—2sin5x-cos2x
* 2 sin3x-sin 2x —2sin 5x -sin2x
_ 2 cos2x (sin3x - sin5x)
; 2 sin2x (sin3x —sin5x)

= SOSZX _ ot 2x = RHS.
sin 2x
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iv. sin 18° cos 39° + sin 6° cos 15" =sin 24° cos 33°

Solution:

L.H.5. = sin 18%.cos 39° + sin 6°.cos 15°

= % (2 cos 39°sin 18" + 2.cos 15°.5in 6%)

= %[5“1{39" +18°) — sin(39° — 18°) + sin (15° + 6°) — sin (15° — 6°)]
= %{sinST" —-s5in21° + sin 21°- sin9%)

= %{sinST"—sing"J

_1 5T49 Y\ | o 5T -9
—zxz.cns( 5 ) sm( 5 )

=cos 33° .5in 247
=sin 24°, cos 337
=R.H.5.

v. cos 20° cos 40° cos 60°cos 80° = 1/16
Solution:

L.H.5. = cos 20°.cos 40°.cos 60°.cos 80°
=cos 20°.cos 40".% .cos BO®

= ﬁ(z cos 40°.cos 20%).cos 80°
%[-:05{40“ +20%) + cos(40° 20%)].cos80°

%{cos 60° + cos 20°) cos 80°

=%ms 60° cos 80" + i cos 20°. cos B0®

= i(%) cos 80" + 21‘?(2 cos 80° cos 207)
= % Cos 80° + %[cns (80° + 20°) + cos (80° — 207)]

= %cos 80° + %{ms 100° + cos 60°)

_l (=] l o l (=]
= 8 cos BD® + Bcusmo + Bmsﬁi}d

art-1-chapter-3-trigonometry-ii/
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:%msﬂﬂ—gcoaaﬂ +— ..[cos(180-0) =—cos @]
_ 1 _
_1ﬁ_R'H'5

vi. sin 20” sin 40° sin 60° sin 80° = 3/16
Solution:
L.H.S. = sin 20°, sin 40°. sin 60°. sin 80°

= sin 20°, sin 40°, ({%} . sin 80°

.%[E.Sin 40°,sin 20°).sin 80°

[cns(40° — 20°) — cos (40° + 20°)].sin 80°

(cos 20° - cos 60°)sin 80°

.cos 20°.sin 80°— ? cos 60°.sin 80°

]

&”hﬂhﬂﬂﬂh

(1.
_m{z sin 80°.cos 20°) - = [E].smm“

- ? [sin(80° +20°) + sin (80° ~ 20°)]

- —”?—.sinﬂ{}"

=% .(sin 100° + sin 60°) — % .sin 80°
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.(sin 100° + sin 60°) — % .sin 80°

sin 100° + % sin 60° - % sin 80°

.sin(180° - 80°) + -‘—? x l;_i - ?3 sin 80°

3 43

sin 80° + — - == sin 80°
16 8

ml‘,_"';ﬂ "“I&‘I m[ﬁ;-l

= |5

...[* sin (180° - 8) = sin 6]

>
I
~
-
[¥,]

Ex 3.5

Question 1.

In AABC, A+ B+ C=n,showthat

COS2A + c0s2B + co52C =— 1 - 4 cosA cosB cosC
Solution:

L.H.5. =cos 2A + cos 2B + cos 2C

=2. ms(@) -cns(%) + cos 2C

= 2.cos(A + B).cos (A - B) + 2cos’C -1
InAABC, A+B+C=n

SA+B=n-C
~.cos(A + B) =cos(n-C)
Scos(A+B)=—cosC.ininrnnnnns (i)

.. L.H.S. =—2.cos C.cos (A—B) + 2.cos?C — 1 ...[From(i)]
=—1-2.cosC.[cos(A - B) — cosC]
=—1-2.cos C.[cos(A—B) + cos(A + B)]

... [From (i)]
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=—1-2.cos C.(2.cos A.cos B)

=—1-4.cosA.cos B.cos C=R.H.S.

Question 2.

sin A + sin B + sin C =4 cos A/2 cos B/2 cos C/2

Solution:
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L.HS.=sinA+sinB+sinC

B .[A+Bj [A—BJ
= 2.s1n .CO§! ——
2 2

+ 2.s8in c .C0S <
2 2

InAABC,A+B+C=n

A+B=n-C
.(A+B]_ ,[n-c)_ .[n CJ
sin = sin =sinf ———
2 2 2
= cos% (1)
and cos[ )= [—~_—C]=cus(g——]
- sin% .. (1)

L.H.S.=2.cos ¢ .cus( A- B]
2 2

2

+2.cos[A+B] .CO C

...[From (i) and (ii)]

_ C [A—B] [35.+BH
= 2.cos— .| cos + oS
2 [ 2 2

A+B A-B
+—
2 2
2

= 2.::055'— .2 cos

A+E_A—B
2

J = 4.4!:1'.‘.'5i cos2 cos c- R.H.S. 1ss-11-arts-science-maths-p
2 2 2
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Question 3.
cos A+ CosB+ CosC=4cosAf2 cos Bf2 cos C/f2

=2- ms(%) -ms(%) — ( — 2sin? g

Solution:
LHS. =sinA+sinB+sinC

:2-c05(#) -cﬂs(#) (1 _ 2sin? g
InAABC, A+B+C=n,

SLA+B=n-C
A+B) _ n-C - E_E
m( 2 ] m[ zJ m(z 2]
=sin-§— (i)
LHS—Zsm— cns[h B)—l+251n]£
2 2 2

...[From (i)]

= 2.5in£ .[M[A_B]+sing} -1
2 2 2

=25in .[;Mrﬂ]+m[*;l*}]- 1

2 L 2
...[From (i)]
(A+B . A-B
=2 sin-gi .2 cos —2—2—2—

art-1-chapter- 3 tr| onometry-ii/
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A+B A-B

cos| —2——2— |-

= E.Sil'lE .(I.BDS—&.CDEE]“ 1
2 2 2

A B . C

—4.1:055 msi .sin 3" 1
=R.H.S.
Question 4.
sin® A+ sin B-sin® C=2sin Asin B cos C
Solution:
2 _ 1l—cos20

we know that, sin” =

L.H.5.

=sin? +sin? B + sin C
=l—m2ﬁ +l—m525

2

2

—sin*C

[2 - (cos 2A + cos 2B)] — sin’ C

220 (2422) o 2222

. 2
=sin" C

N[ b |

=1—-cos(A + B). cos(A - B) — sinC
=(1-sin? C)-cos (A +B). cos (A—B)
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= cos? C— cos(A + B). cos(A—B)

. cos(A + B) = cos(it— C)

socos(A+B)=—cosC...(i)

-~ L.H.S. = cos?C + cos C.cos(A — B)
.. [From (i)]

= cos C[cos C + cos(A - B)]

= cos C[- cos(A + B) + cos(A - B)]
.. [From (i}]

= cos C[cos (A-B) — cos(A + B)]

= cos C(2 sin A.sin B)

=2sinAsinB.cosC

= R.H.5.

[Mote: The question has been modified.]

Question 5.

2 A 2B - 2O _ A B_- O
2

2 cos =cos =sin

sm—+s — sin 3—1— 5 5 5

Salutlon

We know that, sin’ @ =
L.H.S.
2B . 2C

= 's.inzi + sin" — —sin" —
2 2 2

1-cos20

_1-cosA 41-cosB _ . 2C
2 2 2

=%[2-{cosh+cosB)]—sm2%
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- : [:i—lcns(h-'-ﬂ}m[ﬂ)] —SmIE
2 2 2 2

= ] - cm(ﬂ] .C0s [EJ sz E
2 2 2

InAABC,A+B+C=n
A+B=n-C

(85 (59 (-9

=sin % (i)

LHS.=1-sin< .ms[A-EJ— i &
2 2 2

...[From (i)]

—1-sinC [ [A-B] . c]
= = S5IN = .| COS + 81n—
2 2 2
=1-sinC +[cm[A—EJ+CM[A+B}]
2 2 2

...[From (i)]
A+B N ﬂ

=1 —sin%.chs —2———2—2—

A+B_A-B
cos| —2— 2
2 .
=] - sinE .[Z.Gc:sff—.cns—]
2 2
= | —chsf—.msg.smg
2 2

art-1-chapter- 3 tr| onometry-ii/
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Question 6.

A B B C C A
tan?tanitan?tanitanitan3—1
Solution:

In & ABC,
A+B+C=n

SA+B=n-C
A+B n—-C
l+l tan =mn
( 2 ] ( 2 ]
tan

2 2 2 2

A B

mimg +mEimE+m Eum i_-.l
2 2 2 2 2 2

Question 7.

A B c _ A B.,tLC
ccrti +ccrt§ +c0t§ = cot Ecc-t Ent:t:-t 5
Solution:
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In A ABC,
A+B+C=n
LDA+B=n-C

an(72) = an 255

an(3+3) e (5-3)

C A C A B
stan— +tan— .tan— +tan— .tan—=1
i 2 2 2 2 2

Dividing throughout by tan % tan % tan % ,
we get

S SIS 1

A BT~ ¢ A B _©

= — = ~.tan—.tan—

tan 2 tan > tan ) tan 2 ) 2
A B .C A B C
tA 4 oot +cotE =cot 2 cot> cots
2 2 2 5 O 0

Question 8.
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tan 2A +tan 2B + tan 2C = tan 2A tan 2B + tan 2C

Solution:

In & ABC,
A+B+C=n
L2A+2B+2C=2N
SL2ZA+2B=2n-2C

tan(2A + 2B) = tan(2n— 2C)
tan 2 A+tan 2 B
1-tanZAtanzB - an 2C

.. tan2A+tan2B=—tan2C.(1-tan2A.tan2B)
Jotan 2A+tan 2B =—-tanZ2C+ tan2A.tan2B.tan2C
Soban 2A+ tan 2B + tan 2C = tan2A.tan2B.tan2C
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Question 9.
cos’A+cos’B-cos’C=1-2sinAsinBsinC
Solution:

we know that cos?8 = ﬂ

L.H.5.

=cosZ A+ cos?B+cos?C
l+cos2A  1+cos2B

- + ~ cos’C

2 2

% [2 + (cos 2A + cos 2B)] — cos’C
1 [ 2A+EB] [2&—23]]
- - .CO8

2 2

- cos’C

=1+ cos (A +B).cos(A—B)—cos2 C
In AABC,
A+B+C=n
A+B=n—C
cos(A + B) = cos(n—C)
cos(A+B) =-cosC .............. (i)
L.H.S. =1 — cos C.cos(A — B) — cos” C
...[From(i)]

=1—cos C.[cos(A —B) + cos C]
=1—cos C.[cos(A — B) — cos(A + B)]
...[From (i})]

=1—cos C.(2.5in A.5in B)
=1—2.5inA.sin B.cos C

=R.H.5.
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 1)

e Chapter 1- Angle and its Measurement

e Chapter 2- Trigonometry — I

e Chapter 3- Trigonometry — II

e Chapter 4- Determinants and Matrices

e Chapter 5- Straight Line

e Chapter 6- Circle

e Chapter 7- Conic Sections
e Chapter 8- Measures of Dispersion
e Chapter 9- Probability
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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IndCareer.com is a leading developer of online career guidance resources for the Indian
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