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Question 1.

Find the principal solutions of the Following equations :
(i) cos B= %

Solution:

We know that, cus% = % and cos (2n-0) =cos B
msi = cos(2n - 3) = cos 5;

: msi = msﬁa—?cr = 2,w.w.whn&:re

0<Z T {Znand{]-cT <2n

NG E E gives cos 0 = cas% = f:{:uss’z—Tr

.‘.B:% and B ="

Hence, the required principal solutions are
- _ 5w
0= 3 and 0 = 7
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(ii) secB = %

Solution:

(i) cot B = /3
Solution:
The given equation is cot 8 = /3 which is same as tan 6 = ﬁ

we know that,

tanfa—l- and tan(n + @) =tanf

N

m n
ta — |=tan—
n(n+a) ta.nﬁ

-tan?—ﬁ= where
N

g

ﬂllﬁ = |

G{E{Euandﬂ{%{h

1
. cotf=./3, ie. tand = — gives

NE

Vj 4

tanfl= inn6 tan?
. n
. = 6 and = i

Hence, the required principal solution are
6=Zand6="".
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{iv) cot B =0.

Solution:

Question 2.

Find the principal solutions of the following equations:
(i) sinB = —%

Solution:

We know that,
sin% = % and sin {0 + 8) = -sinB,
sin(2n—8) =-sinf

T T 1
mn('.'r+g)= —smg= ~3
. b4 T 1
andsm(ln—g)-— E-—E
7 11 1
a’-m—,r sin T — =, where

D{?«:Zx and ﬂ,-e:%f-:z::

', sinf = —%gives,

sinf SlI’t?I—SC‘lnlln
6 6
7n 11n
. =— and 5‘——
6

Hence, the required principal solutions are

_Im _ dlm
0= 3 and 8 = 5 -
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(i) tanB = -1

Solution:

we know that,

tan% =1 and tan{n - 8) = -tanB,
tan(2n - 0) = -tand

i T
cotan[n—2)= —tan"= —1
(" 4) tany

and :an(zx—f)= —tanT= —1

4 4
. 3n n
S I:anll —tanT-—l where

D{?{Zﬂﬂldﬂ{i—“<2n

S, tanf = —1 gives,

3n n
tanﬂntanT-tanT

. 3n in
.~9--=‘|La.1'n‘.iﬂ—‘l

Hence, the required principal solutions are
= 3w =
0= 1 and B = 1

(i) /3 cosecB +2 = 0.

Solution:
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Question 3.

Find the general solutions of the following equations :
(i) sin® = £

Solution:

(i) The general solution of sin 8 = sin = s
B=nn+(-1)"<x,nEZ

Now, sinf = % = sin% [ Sin% = %]
.. the required general solution is
B=nn+(-1)"I, nEZ

(i) cosB = %

Solution:
The general solution of cos B = cos = is

O=2nntx,nEZ

V3 T [oepned _ V3

Now, cosB = 5 =cosg . oS¢ = T]
.. the required general solution is
B:Znni%.n&'z.
_ 1
(iii) tan@ = 7
Solution:
The general solution of tan B = tan = is
B=nn+=x,n&EZ

=L _tanZ xr__1
Now, tan 6 = 5 =tang ...[tang = ﬁ]

3
v i i Eows -
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Now, tan 6 = ﬁ =tang ..[tang = ﬁ]
.. the required general solution is
B=nn+ % ,NEZ.

(iv) cotB = 0.

Solution:

The general solution of tan 0 = tan = is
B=nn+=,nEZ

Mow, cot B =0 .. tan B does not exist
cokanf = tan% [ tan% does not exist]
.. the required general solution is

B:nn+lzr,nEZ.

Question 4.

Find the general solutions of the Following equations:
(i) secB = /2

Solution:

The general solution of cos B = cos = is
B=nnzc«,nEZ

- . __1
Now, secB = /2 .. cos = v

. — cos ™ T _ 1
,.cosﬂ_c054 ....[{-::-:;4 = «ﬁ]
.. the required general solution is

ﬂ=2nni%.n€2.

(i) cosecB = —/2

art-1-chapter-3-trigonometric-functions/
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Solution:
The general solution of sinB = sin= is

O=nn+(—1)a neZ
Now, cosecll = —ﬁ

. sinfl= L

NG
. sinfl = —sil'i—jlt L siﬂﬂ—L
B - 4 o w - 4—ﬁ

", sinﬂ:sin(:r+g) .. [ sin(r+8)= —sin 0]

S5n
.. ﬂ 2 =
sinfl =sin 3

". the required general solution is

ﬁ‘=nn+{—1)"(%), neZ.

(iii) tanB = -

Solution:

The general solution of tanB = tan= is
B=nn+u2 neZ

Now, tanfl = —1

. — —tank . n_
ant= —tan? [ zea]

. tan9=tan(n—g) . [ tan(z—0) = —tan0]
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) In
CL tan&—tanT

. the required general solution is

= mz+%n, nHel.

Question 5.

Find the general solutions of the following equations :
(i)sin28 ==

Solution:

The general solution of sin 8 =sin = is
B=nn+{-1)"=x,nEZ

Now, 3ir12i]'=1
2
. sin20 =sin > l: sinf_l]
& - ﬁ mww " 6_2

. the required general solution is given by
29=nn+{-1}"(2), neZ

. nw m
ie. ﬂ—?+(—1)"(ﬁ), nel.

(ii) tan % =3
Solution:
The general solution of tan B = tan = is
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O=nn+a neZ

Now, I:alnf";.:’—'9 =./3

X 20 = . n
. tan?—tana [ . tana—ﬁ]
". the required general solution is given by
3
?-HE+§,HEZ
nm =

ie. E=T+§, ne’r.

(iii) cot 46 = -1

Solution:

The general solution of tan 8 = tan « is
O=nn+ua neZ

MNow, cotdfl= —1

tandfl= —1
" tandf= —tan> " tant=1
- 4 'L . 4_
tan*lﬂ=tan(n—;) .. [ tan(r — 8)= —tand]
tan4ﬂ tan%ﬂ

the required general solution is given by
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. the required general solution is given by

3
4E=nx+f,nez

. nme  3In
ie. E=T+ﬁ, nel.

Question 6.

Find the general solutions of the following equations :
(i) 4 cos®8 =3

Solution:

The general solution of cos?6 = cos
B=mn+tx,nE?Z

Now, 4 cos?0 =3

" CDS23=§=(£)1

2 xis

1 2
cns@:(msg)z [ cusg-%é}

39 = cos? =
cos cOs 6

. the required general solution is given by

T
8= —, neZ
rm-_l-ﬁ ne

(i) 4 sin?B = 1
Solution:

The general solution of sin?6 = sin?

x s
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O=nnx=, nec £
Mow, 4 sin?8 =3

1 132
Coeind — - —
. sin“f --()

NI PR e ! o E_
.. sin 9—(51116) [ smﬁ

. e
*, sinf = sin?-
6

]

B =

.". the required general solution is 6 = nn + g nelZ.

(iii) cos 48 = cos 28

Solution:

The general solution of cos 8 = cos < is
O=2nnzx«x,NnEZ

.. the general solution of cos 46 = cos 28 is given by
48=2nn+26,nEZ

Taking positive sign, we get
48=2nn+28,nEZ

L280=2nn,nEZ?

SLB=nnnEZ

Taking negative sign, we get
48=2nn-20,nEZ

L68=2nn,nEZ

sB= %, nEz

Hence, the required general solution is
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Hence, the required general solution is
H:%,nEZor:.ﬂ:nn,nEZ.
Alternative Method:
cos 40 =cos 20
Scos40 -cos20=0

2sin(2522) s (£522) _c
~.5in36-5sinB =0

- eithersin3B=0orsinB=0

The general solution of sinB =0 s
B=nn,nEZ

.. the required general solution is given by
3IB=nn,nEZorB=nn,nEZ

i.e.B= %,n EZorB=nn,nEZ

Question 7.

Find the general solutions of the following equations :
(i) sinB = tanB

Solution:

sinB=tan B

~sinf= %

~.sinBcosB=sinb

~sinBcosB-sinB=0

~.5inB (cosB-1)=06
~.eithersin@=0o0rcosB-1=0
soeithersin@=0o0rcosB=1

. either sin@ = 0 or cosf = cos0 ...[" cos0 = 1]

€IndCareer
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. either sinB = 0 or cosB = cosB ...[ cos0=1]

The general solution of sinB@=0is8=nn,n & Z and cos O =cos =is 8 =2nn + x, where n € Z.
.. the required general solution is given by

B=nn,nEZorbB=2nnz0,nEZ

sLB=nn,nEZor@=2nnneZ

(ii) tan®8 = 3tan@

Solution:

tan>8 = 3tan®

s tan’0-3tanB =0

s tan B (tan’8-3) =0
.eithertan®=0ortan’0-3=0

.. either tanB = 0 or tan?8 = 3

. either tan 6 = 0 or tan?6 = (/3 )?

- either tan 8 = 0 or tan20 = {tan%)f" ...[tan% =+/3]
- either tan® = 0 or tan’6 = tan’ %

The general solution of
tanB=0is8=nn,n € Zand

tan’8 =tan’xis@=nn+ =, n EZ.

.. the required general solution is given by
B:nn,nEZorB:nni%,nEZ.

(iii) cosB + sinb = 1.

Solution:

cosB +sinB =1

art-1-chapter-3-trigonometric-functions/
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Dividing both sides by /(1) + (1)* = ﬁ we get

1o Langt
NN Y

: r:«::e?.ft:n:sesuﬁl+sin-s~.;imfi—me:;E

T4 4 T4

n m
0—— |=cos-

ms( 4) CDB4 (1)
The general solution of

cosf=cosais #=2nn+a neZ.

", the general solution of (1) is given by

E—;:Ermig, neZ

Taking positive sign, we get

n n
H-E—Zmz+4—, neZ

g ﬂ-Zmr+;, neZ

Taking negative sign, we get

n n
E_EI 2nn -7 neZ

 B=2nw, neZ
. the required general solution is

H=2un+§,nEZ or 0=2nn nelZ.
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Alternative Method :
cosll +sinfl=1
‘. sinfl=1-cosfl
) . 0 [t} . 50
. Zmnicnsi-—zsm 3

. , 0 [t} ,28_
.zsmzmsz 2sin Z_U

. g .8
. 251115(::055—31115)={)

] f
S 2sin==10 uroos——sm-—ﬂ

2 2
) sinf—}—ﬂnrsmf— g
v 2 2 2
oL 0 [ o (1]
O mni—ﬂm'tani—l [ msai;ﬁﬂ]
; .B_ ﬂ_ T .. n
. ami—ﬂortani—tanz [ tan4—=1]

The general solution of sinf! =0 is § = nn, ne Z and
tanf=tanx is O=nn+ua nel
. the required general solution is

f (i} pid
E—rm, nEZor§=mr+E, nel

ie. 0=2nm, neZ or ﬁ-inn+§, ner.

art-1-cha ter-3 tr| onometnc—functlons

€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-12-arts-science-maths-part-1-chapter-3-trigonometric-functions/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-3-trigonometric-functions/

€IndCareer

Question 8.

Which of the following equations have solutions ?
(i) cos 28 =-1

Solution:

cos 28 =-1

Since-1=cosB<1FforanyB,

cos 26 = -1 has solution.

(ii) cos?B = -1

Solution:

cos? =-1

This is not possible because cos’6 = 0 for any 6.
. cos’B =-1 does not have any solution.

(iiiy2sinB=3
Solution:
2sinB=3..sin B=§

This is not possible because -1 <sin @ <1 for any 6.
. 2 5in B = 3 does not have any solution.

(v)3tanB =5
Solution:
3tanB =5 .. tanb = %

This is possible because tan 8 is any real number.
. 3tanB = 5 has solution.

Ex 3.2

art-1-chapter-3-trigonometric-functions/
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Question 1.

Find the Cartesian co-ordinates of the point whose polar co-ordinates are :
H m

‘I:l {'\/5} I)

Solution:

Here.r:»/fandﬁ:—

Let the cartesian coordinates be (x, y)

Then, x = rcosd = ﬂcos— \/_(E) 1
y=rsing = ﬂsm——\/’_(i)—‘l

S
2
. the cartesian coordinates of the given point are (1, 1).

(ii) (4, T)
Solution:
(iii) (i s
Solutmn.
3 37
Here.r:EandB=T

Let the cartesian coordinates be (x, y)

3 3n 3 n
Tlmux-rcmﬂ-4maT-Ems( -I)
1

3

o A2 N

o

W

3 os”

1%
3 3 3 n

y-rainﬂ-;ﬂn:-zsjn( E)
Bin® 3y L _ 3
4 4 4 2 4.2

. the cartesian coordinates of the given point are

(- )

(IV} (2} 3 )

Solution:
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Here.rz%andﬁzzi
Let the cartesian coordinates be (x, y)

1 n 1 n
MI-TMEBEM?EEM(ZX*FE)

.s:.|§=‘~1

. the cartesian coordinates of the given point are (%, )
Question 2.

Find the of the polar co-ordinates point whose Cartesian co-ordinates are.
) (v2,v2)

Solution:

Here x = \/ﬁandy= V’?

. the point lies in the first quadrant.

Let the polar coordinates be (r, B)

Then, rf=x2+y?=(/2)2+(y/2)2=2+2=4

sr=2..[ r>0]

.-"2
_zx _vs _ 1
cosﬁ—f =5 =5

oA ¥ _ W21
::m«:lsmEl—]_——2 =7
StkanB =1
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Since the point lies in the first quadrant and
0=6=2n,tan H=1=tan%

~LB= I
4
. the polar coordinates of the given point are (2, %)
. 1
(ii) {['.', E)
Solution:

Herex:ﬂandy:%
the point lies on the positive side of Y-axis. Let the polar coordinates be (r, 8)

2_ 2002 2. (132 11
Then, rP=x?+y?=(02+(3) =0+1 =1

1
.'.r=%...['.'r>0]
_x _ 0 _
cosf = v =0
Ny (12)
andsinf=— = i) =1

Since, the point lies on the positive side of Y-axisand 0 =8 < 2n
cosB=0= cos% andsinB=1= sin%

g=T

LB= 5

.. the polar coordinates of the given point are (%, %}

(iii) (1, —/3)

Solution:

Herex=1andy=—+/3

.. the point lies in the Fourth quadrant.

art-1-chapter-3-trigonometric-functions/
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.. the point lies in the Fourth quadrant.

Let the polar coordinates be (r, 8).

Then, rP=x? +y? = (1) +(—+/3)?=1+3=4
~r=2..[r=0]

Since, the point lies in the fourth quadrant and
0<6<2nm

tanf= — /3= —ta.ng

=tan(21r—§) ... [0 tan(2n — ) = —tan#]

5n
_tan_a-

. 5x
.ﬂ==?

.. the polar coordinates of the given point are (2, ‘53—77] .

0 (3.29)

Solution:
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(iv) (3 Iy 3)

Solution:

Question 3.

In AABC, if LA =45% £B =60°then find the ratio of its sides.
Solution:

By the sine rule,
a_ _ _b (&

ginA ~ sinB ~ sinC )
.a_smAadb_smB

b T sinB T sin
sa:b:c=sinA:sinB:sinC
Given LA =45"and LB = 60°
LA+ LB+ LC=180°
S 45+ 60°+ LC=180°
S LAC=180"-105°=75"

1
Now, sinA =sin45°=——

sin B =sin60°=£
2
and sin C =sin 75° = sin (45° + 30°)
= 5in 45 cos 30° + cos 45° sin 30°
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*, the ratio of the sides of A ABC

=g:b:c =sinA:sinB:sinC
V3,341
AN
'.ﬂ:b:ﬁnZ:ﬁ:(ﬁ+1]

Question 4.
In AABC, prove that sin (%) = ( b;‘:) cos g
Solution:

By the sine rule,
a b e
sinA sinB sinC

a=ksinA, b=ksinB, c=ksinC
RHs-(E)mé
a 2
__(ksinB—ksinC) é
= ksinA )
_ sinB—smC)mGé
- sin A 2
2 B+C b B-C
“’s( 2 )" 2 A
= *COSs

2

.
Zsmi msE
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o(35) %59

. A
sin—
o(3-4) (%)
——\%2 2 i 2 ) [ A+B+C=n]
BII'IE
é' ) (B—C)
sin =-+sin { ——
in2
2
_m(ﬂ)_m&
2
Question 5.
with usual notations prove that 2 {& sin’ g + csin® %} =a-b+c
Solution:
: C A
- T in2 st
LHS—Z{asm 2+cs;|11 2}
C A
- P R P T
n(Zsm 2)+c(25m 2)

=a(l—cosC)+c(l —cosA)

B [1 ﬂ1+b‘—r:’]+ [1 b’+c’—az]
I o T

... |Bv cosine rulel
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_g[ @b [2e—b -t
= 2ab ¢ 2be
2ab—a*=b*4¢* 2bc—b*—ct+a’
2b 2b
_2ab—a’ b+ +2c—b* = +a’
a 2b

_ 2ab=2b* 4 2bc
B 2b

=a—b+c=RHS.

Question 6.
In AABC, prove that a’sin(B - C) + b?sin(C - A) + Csin(A-B) = 0
Solution:

By the sine rule,
a b c

snd _ smB _ snC

~a=ksinAb=ksinB,c=ksinC

LHS = a%sin (B - C) + bsin (C— A) + c*sin (A -B)

=a’(sin B cos C —cos B sin C) + b3(sinCcos A — cos C sin A) + c*(sinAcosB — cos A sin B)

-n’(%msC—EcosB)+b"(EmA—;msC)+

c’(guosl!v;cosﬁ)

=%[nabmsC-a’ccusB +b%cos A —b*acosC+

art-1-chapter-3-trigonometric-functions/
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c*zcosB —c?beos A

Ay (b= s [eE+at=b?
- (P ) - (S )+
b* + ¢t —a? a+ b —¢?
afo et —aty et b=
bc( - )ab( S )+

() (22520

... [By cosine rule]
= ﬁ [a%(a® + b? - c?) - a%(a® + ? - b?) + b2(b? + ? —a%) - b?(a® + b? - %) + #(c? + a° — b?) - c?(b? +
c?-3a%)]
= ﬁ [a% + a?b? — a?c? — a* — a?c? + a?b? + b* + b?c? — a?b? —a?b? - b + b?c? + ¢* + a?? - b?c? - b?c?
—c*+a%c?
= 2-(0) = 0 = RHS.

Question 7.
In AABC, if cot A, cot B, cot C are in A.P. then show that a2, b?, ¢ are also in A.P
Solution:
By the sine rule,
sinA _ sinB _sinC _p
i) b c
sinA=ka,sinB=kb,sinC=kc...(1)
MNow, cot A, cotB, cotC are in A.P.
CocobC—cotB = cotB —cot A

.~ COLA + cotC = 2cotB

eos A cosC

art-1-cha ter-3 tr| onometnc—functlons

€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-12-arts-science-maths-part-1-chapter-3-trigonometric-functions/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-3-trigonometric-functions/

€IndCareer

. msA+msC
"7 sinA  sinC

=2cotB

. sinCcos A +sinAcosC
sin A-sinC

. sinfA+C)

" sinA-sinC

. sin(z—B)

" sinA-sinC

=2cotB
=2cotB

=2cotB . [ A+B+C=1]

. sinB 2cosB
" sinA-sinC  sinB

sin’B

* SASnC  2owB

" Ta)(io) 20c
P p

ac ac
Sobr=at e bt L i=at 4
Hence, a*, b?, ¢* are in A.P.

k3b? _2(¢1+c’—b’)

Question 8.

In AABC, if a cos A =b cos B then prove that the triangle is right angled or an isosceles traingle.
Solution:

By the sine rule,
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-

_a __b _

sin A sin B

a=ksinAandb=ksinB

~.acos A=bcos B gives

ksin Acos A=ksinBcosB
~L2sinAcosA=2sinBcosB
Ssin2A=sin2B..sin 2A—-sin2B=0

2 cos (A+B)sin(A-B)=0

s 2cos (n—-C)sin(A-B)=0...["A+B+C=n]
S-2cosCsin(A-B)=0

S cosC=00Rsin(A-B)=0
LC=90"0RA-B=0

L C=90"0RA=B

. the triangle is either rightangled or an isosceles triangle.

Question 9.

with usual notations prove that 2(bc cos A + ac cos B + ab cos C) =aZ + b2 + ¢,
Solution:

LHS=2 (bccosA+accosB+abcosC)

=2bccos A+2accosB+2abcosC

_ B +e?—al Z4al-H alyb’ et .
=2bc (T) +2ac (T) + Zab(T) ...(By cosine rule]

=bZ+c2-al+c2+al-b?+a?+b?—c?=a2+b%+cZ=RHS.

Question 10.

art-1-chapter-3-trigonometric-functions/
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Question 10.

In AABC, ifa=18,b =24, c = 30 then find the values of
(i) cos A

Solution:

Given:a=18,b=24andc=30
S2s=a+b+c=18+24430=72..5=36

s p it =@ _(24) +(30) - (18)

2be - 2(24)(30)
5?&+9m-324 1152 4
1440 IH{I 5
:ii]sing
Solution:
\/{s-b){s——c} (36 — 24)(36 — 30)
(24)(30)
f'12><ﬁ J_ _
24 x ‘T
{iii)cogg
Solution:
mé_JS{S—ﬂ}_ 36(36 — 18)
2 be v (24)30)

_ [®x18_[5_ 3
“V2ax30 V10 _Ji0
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(iv) tang
solution:

-1
2 3

T3 /10

A
A M7 1/ /10

_A

)

(v) A(AABC)
Solution:

A(AABC) = /5(s —a)s — b)s — )
= /36(36 — 18)(36 — 24)(36 — 30)
=/36x18x12x6
=/36x18x4x18

=6 x 18 x 2 =216 sq umts.

(iv) sin A.
Solution:
A(AABC)=1bcsinA

", 216 =3(24)(30) sin A

216 216 3

A= T30 5

Question 11.
In AABC prove that (b +c—a) tan L =(c+a-b) tan— (fa+b-c) tan—.
Solution:
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{b+c—a}tan%

(s —b)s—c)

s(s —a)

(s —bXs—c)

s(s—a)

_EJ{S—ﬂKs:b}{sac) @

=(@+b+c—2a)-

=(25 —2a)-

(s —a)(s —c)

B
(c+a4b)tan~2~={a+b+c—2b)- S6-b)

(s —als—c)
= (25 — 2b)- e

_2\/(5—;1}(5—!:)(5—.:)
s

C [(s —a)(s —b)
(a+b—c}tan5={a+b+c—2c)' W

. @)

(s —a)s=b)
= (25 —2¢)- i
=2\/{s—a](s;b){s—c} )

From (1), (2) and (3), we get

(b+c—n]tan%-(c+a—b)tang-(n+b—c}tan§.
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Question 12.

A A . A lA(naBO)
In AABC prove that sin ﬁ-sm E-sm 5T T e
Solution:

LHS = sin = A -5in ﬁ -5in E

fs—b',l{s—c} \/{s—-a‘,l{s—c} \/(s—n](s——b)

_ \/ (s —a)*(s —b)*(s — c)?

a*h*c?

_{s —a)s—=b)s—c)
N abe
—als—=b)s—c)
abes

2
=EA(£;:¢-SBCH w [ A(AABC)=/s(s —a)(s — b)s —c)]

= RHS.

Ex 3.3
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Question 1.

Find the principal values of the following :
S |

(i) sin (5)

Solution:

The principal value branch of sin"'x is [—%,

|5

].

Letsin"{%) = =, where _Tﬂ <x< %

“sine =L =sinZ

“sine = 2 =sing

x=l [T gl T
.,l:x_ﬁ...[. 25652] 1

. the principal value of sin™ (5] is %.
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(i) cosec(2)
Solution:
The principal value branch of cosec'x is [_E* E] —{o}.

Let cosec(2) = =, whereT cxsd,xz0

scoseclx=2= cosecg

k=l [ T e T T
.:x—ﬁ...[. 25652]
- the principal value of cosec™(2) is %

(iii) tan™(-1)
Solution:
The principal value branch of tan'x is (—%, g)
Let tan”'(-1) = =, where 'TW <o < %
Stanoe=-1= —tanE
- tane = tan(— ] [ tan(-6) = -tan6]

_I ...['.'—E < _]

- the principal value oFtan -1)is -I

(iv) tan™(-4/3)
Solution:
The principal value branch of tan™'x is (—%, %)

Let tan”'(-/3) = =, where _TW <x< %
Stane =—/3 = tang
i —_— -

art-1-cha ter-3 tr| onometrlc-functlons/
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) - :.[__ tan(-8) = -tan8)]

cobane :tan(—%
'J'I' {_ < '?IT]

[-E
. the prmupal ValUE DF tan'(-\/3) is —%

(v) sin™ (%)

Solution:
The principal value branch of sin"'x is [—%, %] .

Let sin™ (L_) =, where — < = < E

2 2
" sine = (L—) =sin>

V2 4
.:II:% ___['.'—%"-:g %]

-1 1 . W
*. the principal value of sin (1.75) s 7.

; 11
(vi) cos (— E)
Solution:
The principal value branch of cos™'x is (0, n).
Let cos™ (—%) =, where0<x<n

- 1l _ oI

S.COSx = — 3 =-C0S %

. COSx = cns{ﬁ' — %) ...[ cos(n - B) = -cosB)
. CO5x = COS 2T

3
- - 2
..-I:X:T ...[1 {]ETWEI'I]
2w

.. the principal value of cos™ {—%) is 3

art-1-cha ter-3 tr| onometrlc-functlons/
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Question 2.

Evaluate the following :

. -1 11 |
(i) tan™'(1) + cos (E] +sin (E}
Solution:

Lettan"{ljsu,where%ﬂ <a {;

n
" tanm:l:tanz

- SR TR
. Iﬁ-z pas . 3 4{2

tan"{l)-g (D)

", m"(%)mg .. (2
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g n"(%)-g . (3)

m"(l)+ws“@)+sin"(%)
T .. [By (1), (2) and (3)]

3z+4:-1+2r: 9:1: 3n

12 12 %

=T,
4

(ii) cos™ (%] +2 5in'1(
Solution:

1
Letm‘l(g) —a,whereDca<m

)

B3| =

art-

1-cha ter-3 tr| onometnc—functlons
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™
3 .

(i) tan™'/3 - sec’(-2)

Solution:

lﬁttﬂn"{ﬁ}=mwhere%“-::m<;

. _ —tan

o tana=./3 ians

. _m [ —ﬂ:{n{n]
" %73 "l 2 S3%2
tan”!(/3) =2 _ e (1)

Letsec™(—2)=f, where0 < i<, ﬁé

art-1-cha ter-3 tr| onometnc—functlons
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Sosecfi= =2= — sec:

z
3

secﬂ-sec(rr—g) N sec(n—ﬂ)-—sécﬂ]

s
. g 2nm 2n
g Wl 0sT s
sec™!(~2) =3 )
stan™ 3 sec’’(-2)
=% — 2 .[By (1) and (2)]
=—%.

(iv) cosec’( —+/2) + cot'(/3)

Solution:

Let cosec™!( — ﬁ]—a,whem s;ysﬁ; ,y;f-ﬂ

) i
., coseca= —./2= —cosec-

4
) _ (_5
. COSeC @ = COosec 4)

.. [ cosec(— @)= — cosec]
: am ¥ Lt P
C¥= Ty "'[2‘4’52]

art-1-cha ter-3 tr| onometnc—functlons
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. cosec™H(—/2)= —= ) e (1)
Letcnt“{./_)=ﬁ, where 0 < f<n
mtﬂ=\/§=mtg
. n .. ﬂ
..ﬂﬂg [+ ﬂ'ﬁg-ﬁﬁ]
mt'l{./i)=g . (2)
cosec™!(— /2) + cot"!(,/3)
T ow
= —E-I'E wan iB}' fllﬂmiﬂ]]
_ —-3:|:+2:1_ n
12 12
Question 3.

Prove the following :

(i) sin” (1}2) 3sin '(?) =——%

Question is modified.

V3 Ir
sim’ (V{E) 3sin’ (T)=—T

Solution:

art-1-cha ter-3 tr| onometnc—functlons
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. _E . n m m
Soa=g .[ —Eiiii]
Y A | m
- sin 1( 2)_z e (1)
Let sin l(ﬁé—g)-ﬂ where —;%#%;
V3__. ®
sin -T-smi
T T n
F=3 [ —5‘55‘5]
sin ‘(%)-; @)
(L 313
LHS = sin ( 2) 3 sin (2 )
=g_3(g) | ... [By (1) and (2)]
n In
=E—ﬂ=—T=RH5¢

(ii) sin™? (—%] +cos” (—‘2—@) = cus"{—%)
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Letsin"(—%)=a,where —Esas:-f

2
L 1 LW
L. SIna= “—‘2—= —SII'IE
sina=sin( —E) ve [0 sin(=8)= —sind)
Cog= X e B R T
Joog= 3 [ 2€ 652]
sin"(—%)- -g . (1)
l.etms“(—lg)=ﬁ,wherenasﬁ£:
cos fi= —?- —ms;—t
cosﬂ=ms(:tv—g) [ cos(n—@)= —cosB]
cos =cos5—“
(]
5n
3 5
cos 1(-%):5 2)
Letms“*(—%)=v where0<y<n
1 - n
o8 P = _—E=—UDS:—3
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cosy= —-= —mé
om}'-cos(!—g) [ cos(n—8)= —cosf]
may:msz-;
y= [ S0<3 s.:z]
()4
- L B
LHS =sin '(——)+ms ‘(—T)
n 5
=-ct% . [By (1) and (2)]
_4n 2=n
"6 3
= cos™? -g) .. By 3)
= RHS.
(iii) sin™ [3) +'3°5_1(%) _Si“q(ﬁs)

Solution:
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'I11ensinx=g,whereﬂ-:x-:;

12

msymﬁ

;wherel}{yﬁg

. 56 T
andsmz—ﬁ,h&mreﬂ{zr.:i

. cosx >0, siny >0

ri 9 fl& 4
N I = 1—+1 = —_—— — =
ow, cosx =,/ sin 1 5 35 =5
. 144 25 5

] — 2 ] —_— e — —— I —
dsiny=/1-cos’y \/1 169 /169 13

We have to prove that, x +y =z

Now, sin(x + y) =sin x cosy + cosx siny

-(5)5)+(Xs)

e o — = —

65 65 65

. sin(x + y) =sinz Soxty=z
3 12 56
S e =1 2= et P
Hence, sin (5)+ms (13) sin (&5)

(iv) cos™ (%) +cos’! (%] =
Solution:

EREA B

r
2
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Solution:
03y
Let cos (g) X
" COSX = (3) where0<x< I ” L sinx =0

Now, smx-‘/_;—\/_ \/_6 :
. x=sin ’(E)
ms"(g)-ﬂn'l(;) e (1)

4
5
=sin"(%)+ms“(;) ... [By (1]
. [ sin"x+ms‘1x=;]
(v)tan (1) +tan'(1) =2

Solution:
LHS = tan"{%) +tan™ (%)
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= RHS.

(vi) 2 tan"" (5 ) = tan™ (%)
solution:

Alternative Method :

o (3o (3o (1)
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o ()

= RHS.

(vii) tan™ [M] =— +0ifB e (

x E)
cos #—sin & 414

Solution:

LHS = tan“ cusﬂ'+smﬂ]
cosf—sinf
cosfl sinf

_, | cosf " cosf
cosf  sin#

cosf cosf

- 2t

tan +ta.nﬂ'

l—tan
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)]

=E+E . [ tan~'(tan6)=6]

(viii) tan! szg =L,iFoe(0,n)

solution:
1—cosf _ 2sin?(8/2)
1+cos 2cos*(0/2)

=m=(z)
. [1—cosf 2
\/1+mﬂ \/tan
1—cosf
1+ cosd

w3

...[" tan'(tanB) = 6]
HS.

L LHS=tan”!|

A o

art-1-chapter- 3 tr| onometrlc-functlons
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 1)

e Chapter 1- Mathematical Logic
e Chapter 2- Matrices

e Chapter 3- Trigonometric Functions

e Chapter 4- Pair of Straight Lines

e Chapter 5- Vectors

e Chapter 6- Line and Plane

e Chapter 7- Linear Programming
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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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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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