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Trigonometric Functions

EXERCISE 3.1 [PAGE 75]
Exercise 3.1 | Q 1.1 | Page 75

Find the principal solution of the following equation:

cosO = 1/2
Solution:
s 1
We know that, cos 3 = 2 and cos(2m - B8) = cosB

] T (2 ﬂ') _ 5%
. COS 3 = cos| 27 3 = COS 3
T 5% 1

. c0S — = o8 — = —, where
3 3 2’

5
0-{%{2?1'&11(1 0{%{%

‘ 5 . o — T 5%
. cosh = 2g1vescos — COS 3 = COS 3
T 5%
LB = — de=—
3 3

Hence, the required principal solutions are
™ o

6=— and 68 = —.
3 3

Exercise 3.1 | Q 1.2 | Page 75

Find the principal solution of the following equation:
SecB = 2/3
Solution:
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T 117
0=— and 8 = ——
6 o 6

Solution 1s not available.

Exercise 3.1 | Q 1.3 | Page 75
Find the principal solution of the following equation :
cotd = V3

Solution:

The given equation is cot 8 = V3 which is same as tan 6 = —.
V3
We know that,

tan T and tan(mt + 6) = tan O

6 V3

- Tt_t T s n
“Elllﬁ—alln—kﬁ = tan

T T 1
. tan — = tan = , Where
6 6 V3

) ?i
0{%42:1 andD{%{er

1
~.cot® =3, l.e.tan B = — gives
V3
T n

tan 6 = tan — = tan —
an an - an —

: 2

c8=" and 0 =
6 M 6

Hence, the required principal solution are
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Exercise 3.1 | Q 1.4 | Page 75
Find the principal solution of the following equation:
cotb =0

Solution:
T 3
0=— and 6 = —
g 2

Solution is not available

Exercise 3.1 | Q 2.1 | Page 75

Find the principal solution of the following equation:
sinB=-1/2

Solution:
We now that,

. 1 . .
sin. = = 5 and sin(m+0) = —sin 6,

sin(2m - B) = — sinB.

. T SIn 1
ssin(r+ g ) = =57 =5

. m . T 1
andﬁm(Zﬂ'— E) = —sIn 3 — )

. Im . 1lmw 1 "
L8N — =S8l —— = ——
6 G 5 Where

T 117
0{?{2ﬂand0{7{2?r
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1
- sinB = ——gives,
5 gives
PN T . 11w
sinG =sin — =sin ——
6 6
T 11
.B8=— and # = —
6 6
Hence, the required principal solutions are
i 117
- d e fu— —_—.
0 5 an 5

Exercise 3.1 | Q 2.2 | Page 75

Find the principal solution of the following equation:
tan6=-1

Solution:

We know that,
tan g =1 and tan(m —8) = -tan 6,
tan (2t —8) = — tanB

i T
tan(ﬂ'——) = —tan — =-1

4 4
T T
andtan(Zﬂ—E)z—tanZ——1
ctan ST —tan T Z 1 wher
..a,n4—an4——lwere

3 T
U{?{ZTTaHdU{I{ZTT
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. tan © = -1 gives,

tan © = tan ST = tan E
! 4
3 T
.'.GZIBHdGZT
Hence, the required principal solutions are
3T T
B=—and0 = —

4 4
Exercise 3.1 | Q 2.3 | Page 75

Find the principal solution of the following equation:
\3cosecO+ 2 =0

Solution:
5 47 5
= — an = —
3 3

The solution is not available.

Exercise 3.1 | Q 3.1 | Page 75

Find the general solution of the following equation:
sinB = 1/2.
Solution:

The general solution of sin 8 = sin ais

B=nm+(-N"o,neZ

Now,
T . T T 1
siInf = — =smn — sl — = —
2 6 6 2
:. the required general solution is © = nmt + (— 1)1 %, h € Z
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Exercise 3.1 | Q 3.2 | Page 75

Find the general solution of the following equation :
cos6 = \38/2
Solution:

The general solution of cos 8 = cos a is

B=2nmto,neEZ

Now,

cosh = = COS — o ecos — = ——

V3 T T /3
2 6 6 2

~. the required general solution is

B=2 T EZ
=Z2Nm+ —, N i
6

Exercise 3.1 | Q 3.3 | Page 75

Find the general solution of the following equation:
tan 8 = 143
Solution:

The general solution of tan B = tan a s

B=nm+a,n€EZ

Now,

1 T T 1
tanh = — =tan — ...|'.fan — = —

V3 6 6 V3

-. the required general solution is

T
B=nm+ —,nEZ
6

Exercise 3.1 | Q 3.4 | Page 75
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Find the general solution of the following equation:
cot0=0.

Solution:

The general solution of tan 6 = tan acis
B=nm+a,n€E”Z

Now, cot 6 =0

~. tan 6 does not exist

T i .
- tan 6 = tan 7 **tan B} does not exist]

.. the required general solution is

B T EZ
=N+ —, N :
2

Exercise 3.1 | Q4.1 | Page 75
Find the general solution of the following equation:
sec 6 = V2.

Solution:

The general solution of cos 8 = cos ais
B=2nmta neZ

Now,
secB =2
s cos B = i
V2
. cos B = cos il ..[“cc}s T _ i]
4 ’ 4 V2

-. the required general solution is

0=2nm+ — nez
=2nm+ —,n€EZ
4

Exercise 3.1 | Q 4.2 | Page 75
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Find the general solution of the following equation:
cosec 0 = - 2.
Solution: The general solution of sin 8 = sin a is

0=nm+(-1)"a,n € Z

Now,
Cosec 8 = -2
1
LsinB = ———
V2
- . . 1
= —sln — s — = ——
sin 1 . 1 G
Ssin B = SiIl(?T—I— g) L[ sin(t + 8) = —sin 6]
Y1y
5. 5inB = sin —
sin sin 1

.. the required general solution is

5
B =nm+ (-1)" (Iﬂ.), nez

Exercise 3.1 | Q 4.3 | Page 75
Find the general solution of the following equation:
tan6=-1

Solution:

The general solution of tan 8 = tan a is

O=nm+an€EZ

Now, tan 8 = —1
T T
“tan® = -t —{t T
an an 1 an 1
T
S tan B = ta,n(?r — 1) L[ tan(m - 8) = — tan 6]
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37
s tan B = tan —

4

.. the required general solution is

Y
O=nm+ —,NnEZ
4

Exercise 3.1 | Q5.1 | Page 75

Find the general solution of the following equation:

sin 20 =1/2

Solution:
The general solution of sin 8 = sin a'is

B=nm+(-1"o,neZ

Now,
1
in 20 = —
sin 5
. sl 29—sinﬂ. "sinw—l
. sin = 6 . 6~ 2

~. the required general solution is given by

20 =nmw + (- " (%),nEZ.

nmw mw
e 0="" 1y (T \nez
e 5 t(-1) (12)’”E

Exercise 3.1 | Q 5.2 | Page 75

Find the general solution of the following equation:

tan 20/3 = V3.
Solution:
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The general solution of tan 6 = tan a'is

B=nm+a,n€E”

Now,
20
tan — = /3.
an 3
26 T T

~. the required general solution is given by

26 v

E = nr -+ E,HEZ.
0= Inm T 5
Le. o = T—FE,nE ,

Exercise 3.1 | Q5.3 | Page 75
Find the general solution of the following equation:
cot46=-1

Solution: The general solution of tan 6 = tan a is
O=nm+a,nez

Now,
cot40 =-1
~tan46=-1
- tan 406 = —tan g [ tan % =1
T

Stan 48 = ta,n(ﬂ' — E) [ tan(m — 8) = — tan 6]

3
ctan 40 =+t —

Y

~. the required general solution is given by
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3
49—?’1?[—I— %,HEZ
nm 3T
6= — — Z
le 1 —|—16,T1'E

Exercise 3.1 | Q6.1 | Page 75

Find the general solution of the following equation:
4co0s?0 = 3.

Solution:

The general solution of cos?0 = cos?a is

B=nmtaoan€El

Now, 4cosO =3

6 2

=

2 % [ T \/ﬁ]
;. €0s0 = (ms —) e " CO08 — = ——

s
- c0s°0 = 0052 E

-. the required general solution is given by
T

B=nm+— neZz
6

Exercise 3.1 | Q 6.2 | Page 75

Find the general solution of the following equation:

4sin?0 = 1.

Solution:
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The general solution of sin%0 = sinat is

B=nm+tané€El

Now, 4 sin“8 = 1
1 1?2
Sinze = Z = (E)
' '28—(si11 ﬂ-)g sinﬂ-—l
. sin“6 = 6 6 3
2 2 T
- B = —
sin sin 5

. . T
-. the required general solution is 8 = n1t + 5" € Z

Exercise 3.1 | Q 6.3 | Page 75
Find the general solution of the following equation:
cos 40 = cos 20

Solution: The general solution of cos 6 = cos a is
O0=2nTta,ne’Z.

=~ the general solution of cos 40 = cos 26 is given by

40=2nm+20,n € ”Z

Taking positive sign, we get
40=2nT+20,n € ”Z
~20=2nm,Nn€EZ

~0=nmne”z

Taking negative sign, we get
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40=2nT—-26,n€e ”Z

~60=2nm,Nne”Z
TLTU

-'-GZT,FIEZ

Hence, the required general solution is

nm
GZT’” eEZorB=nmneZ

Alternative Method:

cos 40 = cos 26
cosd48 —cos 26 =0

) 46 1+ 26 ) 46 — 26
. —28In T . SIn T =0

~ sin36.sinB=0

~ eithersin30=0o0rsin®=0

The general solution of sin8 =0is 6 =nm, n € Z.
=~ the required general solution is given by
30=nm,neZor@=nm,NneZ

i.,e.0=nm/3,neZor®=nm, ne€ECZ

Exercise 3.1 | Q 7.1 | Page 75
Find the general solution of the following equation:

sin 6 = tan 6.
Solution:

sin@ =tan 6
sind

;. sinB =
cosh
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~. sinB cosB = sinb

. sinB cosB —sinB =0

~sinB (cosb—-1)=0

. eithersin@=0o0rcos6—-1=0

- either sin6 = 0 or cosB =1

=~ either sin@ = 0 or cosB = cosO ...[~ cos 0 =1]

The general solution of sinB8 =0is 6 =n1,n € Zand cosB =cos ais 6 =2nT + q,
where n € Z.

=~ the required general solution is given by
O=nm,neZor6=2nm+0,ne”Z
~O=nmneZorB=2nm, n€Z.

Exercise 3.1 | Q 7.2 | Page 75
Find the general solution of the following equation:
tan0 = 3 tan®.

Solution: tan30 = 3tan®

~tan%0 - 3tan6 =0

-~ tan@ (tan?0 - 3) =0

- eithertan@=0ortan?0-3=0
- either tan® = 0 or tan?6 = 3

- either tan® = 0 or tan20 = (V3)?

2
- either tan 8 = 0 or tan?@ = (tan ﬂ.) [ tan g = v@]

3
T
- either tan® = 0 or tan%6 = tan> 3

The general solution of

tanB=0i1s8 =nm, neZand
tan20 = tan®ais 8 = nm +a,n€EZ

-. the required general solution is given by

iy
Gznn,nEZGrG:nn:I:E,nEZ.

Exercise 3.1 | Q 7.3 | Page 75
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Find the general solution of the following equation:

cosB+sinB=1.
Solution:

cosB + sinB = 1

Dividing both sides by \/(1]2 + (1)2 = /2, we get

1 | 1
——cos8 + —sinh = —

V2 V2 V2

" oS8 + sin — sin@ il
J.cOs —COos S111 —S51I 7 = Cos —
4 4 4
S COSs _ — = COs — ...
4 4

The general solution of

cosB =cosaisB=2nmt+ta neE’

-. the general solution of (1) is given by

0— — —2nn+— nez
— — =2nn L —/,n

4 4

Taking positive sign, we get

L
— — =2na+ —,n
1 Ty

- B =2nn+%,nEZ

Taking negative sign, we get,

oL _o T ez
1 = 2w —n

LB =2nmne”’Z

.. the required general solution is

™
5] =2nn+5,nEZor8=2nn,nEZ.
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Alternative Method:

cosB + sinB = 1

- sinB = 1 - cosB

a B g
- 2sIn ECOS§:2EEEE
2} B B
- 2sin ECDS 3 — 2sin? 2 =0
. B A . B
n2sm —|(cos — —sin — | =0
2( 2 2)
0 &) 0
.'.25:]115:[]01: COS E—SinE:O
L8 5 6
sin 5 = or sin 2—005 5
0 6 &)
sin —=0or tan — =1 “rcos — F# 0
2 2
O _0or tan > — tan -~ {*'t ﬂ—l}
5]112— oran2 an4...,an4—

The general solution of sin8=0is@=nm,neZandtan®=tanais® =nm+a,n € Z.

= the required general solution is

B B
E:nn,nEZDr Ez’mt—l— E,HEZ

| m
Le.@=2nm,neZorB =2na+ 27 e Z.
Exercise 3.1 | Q 8.1 | Page 75

State whether the following equation have solution or not?
cos20=-1
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Solution: cos 26 =-1
Since — 1 < cosB < 1 for any 6,
cos 26 = — 1 has solution.

Exercise 3.1 | Q 8.2 | Page 75

State whether the following equation has a solution or not?
cos?0 = — 1.

Solution: cos?0 = -1

This is not possible because cos?6 = 0 for any 6.

 €0s%0 = — 1 does not have any solution.

Exercise 3.1 | Q 8.3 | Page 75

State whether the following equation has a solution or not?
2sin6 = 3

Solution: 2sin6 =3

=~ sin@ = 3/2

This is not possible because — 1 < sin6 <1 for any 6.
~ 2 sinB = 3 does not have any solution.

Exercise 3.1 | Q 8.4 | Page 75
State whether the following equation have solution or not?
3tanB =5

Solution: 3tanB =5

~ tanB = 5/3

This is possible because tan8 is any real number.
~ 3 tanB = 5 has solution.

EXERCISE 3.2 [PAGE 88]

Exercise 3.2 | Q 1.1 | Page 88

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

(2

NELCITY
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Solution:

Here, r = V2 and B:%

Let the cartesian coordinates be (x,y)

1
Then, x = rcos 8 = V2 cos - \/5(—) = 1
4 V2

ersinezx/ising:\/ﬁ(%):1

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

Exercise 3.2 | Q 1.2 | Page 88

Find the Cartesian co-ordinates of the point whose polar co-ordinates are :
(4, 1/2)

Solution:

The cartesian coordinates of the given point are (0, 4).

Solution is not available.
Exercise 3.2 | Q 1.3 | Page 88

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

3 3m
4’ 4

Solution:
Here,r = — and 6 = 3—ﬂ
4 4
Let the cartesian coordinates be (x, y)
Then,
T =Trcosfh = E--:t:»s E = Ecﬂrs(irr— E)
4 4 4 4
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1 3

3 T

= ——C0Ss — = —

3

_x —_—
4 4 4 2 4+/2

3

. 3 . 3 . T
Y = T7SIneo = Zam 1 = ISIH('}T— Z)
Ban F_3, L __3
S| 1%/ W
.. The cartesian coordinates of the given point are (— 5 , 5 )
4/2 4v/2

Exercise 3.2 | Q 1.4 | Page 88

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

L
2’ 3

Solution:

H L ondo— "
ere, T = — an = —
= 3

Let the cartesian coordinates be (x, y)

Then,

B 9_1 7?1'_1 (2 +7r)
T = T COS —zcos 3 _QCOS T

1 s 1 1 1

B R e
yzrsinezlsin Ezlsm(?}:’r—i— E)
2 3 2 3
1. 1 V3 V3
M3 T2y T r

. . . . 1 V3
~. The cartesian coordinates of the given point are 11
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Exercise 3.2 | Q 2.1 | Page 88

Find the polar co-ordinates of the point whose Cartesian co-ordinates are.
(V2,2)

Solution:
Here z = V2 and yzx/a
.. the point lies in the first quadrant.
Let the polar coordinates be (r, 6)
Then, P =x?+y>=(V2)° + (V2)*’=2+2=4
Lr=2 WL > 0]
r V2 1

g2 Y2 _ _—
o8 r 2 V2
and
2 1
sin @ :gzi

T ZZE

Since the point lies in the first quadrant and

T
DEG«:Zn,tan9=1=tanI

™
-. the polar coordinates of the given point are (2, 1)

Exercise 3.2 | Q 2.2 | Page 88

Find the polar co-ordinates of the point whose Cartesian co-ordinates are.

)
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Solution: Herex=0andy =2

=~ the point lies on the positive side of Y-axis.
Let the polar coordinates be (r, 8)

Then, r> =x% +y?

1
_(H_I
1
4
_1 e
r—E e > 0]
msez?:g:{)
2
and
1
5in92£:%21
o3

Since, the point lies on the positive side of Y-axis and

0<0B <21

T ) .
cos B = 0 = cos 3 and sinf =1 =sin —

~. the polar coordinates of the given point are (

Exercise 3.2 | Q 2.3 | Page 88

1 =
272 )

Find the polar co-ordinates of the point whose Cartesian co-ordinates are.

(1, - V3)
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Solution: Herex =1 andy = - V3

=~ the point lies in the fourth quadrant.

Let the polar coordinates be (r, 8).
Thenr?=x2+y2= (1)2+ (-\V3)2=1+3=4

nr=2 [ r>0]
cosf = T _ l
T 2
and sinf = 9 _ —ﬁ
T 2
L tan B =-+3

Since, the point lies in the fourth quadrant and 0 < © < 2m.

, T
tanB =-+v3 =-tan —

3
¢ 578
:a]l—
3
%18
= —
3

. . . om
-. The polar coordinates of the given point are (2, ?)

Exercise 3.2 | Q 2.4 | Page 88

Find the polar co-ordinates of the point whose Cartesian co-ordinates are.
3 33
27 2 |

Solution: The polar coordinates of the given point are (3, 1/3).

Solution is not available.

Exercise 3.2 | Q 3| Page 88

In AABC, if £A = 45°, B = 60° then find the ratio of its sides.
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Solution: By the sine rule,

a b _c
sinA sinB  sinC
a sin A b sin B
b sinB andE: sin C

a:b:c=sinA:sinB:sinC

Given £A = 45° and £B = 60°
LA+ 2B+ 2C = 180°
5 45° + 60° + 2C = 180°

oo £C =180° -105° = 757

N in A = sin 45° 1
ow, sin A = sin = —
V2

V3

sin B =sin 60° = —
2

and sin C = sin 75° = sin{ 45° + 30°)

= s5in 45° cos 30° + cos 45° sin 30°

1 3 1 1
VR \g T2
_ V31

2(v2)  2(v2)
_W/3+1
- 2(v2)

. the ratio of the sides of AABC
=a:b:c

= sinA : sinB : sinC

rVEi@Ci TY
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13 VB+1
V22T 22
Lath:c=2:V6 (V3 + 1)

Exercise 3.2 | Q 4 | Page 88

. { B-C b-c A
In A ABC, prove that sin — )= 5 cos .

Solution:

By the sine rule,
a b c

smA snB snC

~a=ksinA, b =ksinB, c = ksinC

(b-c) A
R.H.S. = COosS —

I

a 2
ksin B-ksinC A
:( k sin A )CC'SE
(sinB-sinC) A

i cos —
sin A 2

ZCGE(E;C).SE(M) A
- .COS —
2 sin %.CDS % 2

cos( BEC).SE(M)

_ ccus(i’T —%).Sin(Béc) [“A+B+C=m]

sin —.sin(
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. (B-C
= sin
2
= LH.S.
Exercise 3.2 | Q5| Page 88
, _ .5 C .9 A
With the usual notations prove that 24 a sin 5 + csin S (T2 b +c

Solution:

C A
LHS. = 2{{151112 0} 1 csin? E}

C A
B .2 v . 9 A
—a(251n 2)—|—c(251n 2)

=a(l —cosC) + c(1-cos A)

r 2 2 2 2 2
[ b+ —
—al|ll — ulliLE ] —I—C[l— ve a } ..[By cosine rule]

2ab 2be
[ 2ab — a® — b® + 2 N 2bc — b? — & + a?
i 2ab ¢ 2be
2ab —a? — b+ 2 N 2bc — b? — 2 + a?

2b 2b '
2ab — a? — b2 +c® + 2be — b% — 2 + a?
2b '

=

 2ab — 2b* + 2bc
) 2b

—a-b+c

= RH.S.
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Exercise 3.2 | Q 6 | Page 88
In A ABC, prove that a3 sin(B — C) + b3sin(C — A) + c3sin(A-B) =0
Solution: By the sine rule,

By the sine rule,
a b c

_ — -k

sinA sinB sinC

~a=ksinA b =ksinB, ¢ = ksinC

LH.S. = a’sin(B - C) + b3sin(C - A) + 3sin(A - B)

= a3{sinB cosC - cosB sinC) + b?’{sinC cosA - cosC sinA) + c3[sinA cosB - cosA sinB)
b

b
= ag(zcos C— %CDSB) + b (%cosﬂ — %cos C) + (%COSB — Ecos A)

[

= — [agb cosC — a*ccosB + b*ccos A — b*acosC + c*acos B — ¢°b cos A]

2,32 2 232 2 2 2,32 2 232 2 2
() ) () () () (2] e

Eonl

1
k

= i [a®(a® + 8" — ) —a*(a® + & —b°) + B (* + & —a’) —B*(a” + 1" — &) + &( +a” —b%) — & (b° + & — a’)]

b2
Eral

1
= — [04 +a®h —a’? —a' — P+ P+ b+ B — @ — AP b P+ a0 PP -t azcz]

]
o

1
= —-(0)

=0
= R.H.5.

Exercise 3.2 | Q 7 | Page 88

In AABC, if cot A, cot B, cot C are in A.P. then show that a2, b2, c2 are also in A.P.
Solution:

By the sine rule,

sin A B sin B B sin C o

a b ¢
- sin A = ka, sin B = kb, sin C = kc...(1)

Now, cot A, cot B, cot C are in A.P.
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ScotC—cotB =cotB-cot A

ScotA + cotC =2cotB
cosA cosC

: sinA + sinC scotB
. sinC cosA + sinA cosC _ >cotB
sinA. sinC

sin(A + C
: sin(ﬁ. sinC? - ecotB

sin(n - B)
g SnA_ sinC =2cotB . [vA+B+C=r]

sinB _ 2cosB

" sinA.sinC _ sinB
E2p? _z(az—l—c?—bz)

: (ka)(ke) 2ac
_ b? B a4+ — b
" ac ac

~b?=a+ c?-b?
- 2b%=a + ¢?
Hence, al bz, cZ are in A.P.

Exercise 3.2 | Q 8 | Page 88

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

a b

_— = |(
sinA sinB
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a=ksinAandb=ksinB

s~ acos A =bcos B gives

k sinA cosA = k sinB cosB

= 2SinA cosA = 2sinB cosB

=~ sin 2A =sin 2B

~ Sin2A —sin2B =0

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

s~ 2cos(m—C)sin(A-B)=0 ..[-A+B+C-=m]
~-2cosC.sin(A-B)=0
~cosC=00Rsin(A-B)=0
~C=90°0ORA-B=0

~C=90°0ORA=B

=~ the triangle is either rightangled or an isosceles triangle.

Exercise 3.2 | Q 9 | Page 88

With usual notations prove that 2(bc cosA + ac cosB + ab cosC) = a? + b? + c2.
Solution:

L.H.S. = 2(bc cosA + ac cosB + ab cosC)
= 2bc cosA + 2ac cosB + 2ab cosC

b2+ 2 g2 AE+a?—b? a2+ b2 —c? |
= Zbc( e 1 2ae ea + 2ab b ...[By cosine rule]

bl cl-at+clrat-bl+at+bhi-c?

a’+b?+c?

R.H.S.

Exercise 3.2 | Q 10.1 | Page 88

In AABC, if a =18, b = 24, ¢ = 30 then find the values of cosA
Solution: Given: a=18,b=24and c =30

~2s=a+b+c

=18+24 + 30
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=72
~s=36
B+ a?
2bc
(24)° + (30)° — (18)’
2(24)(30)
576 + 900 — 324

1440
1152

1440
4

-

Exercise 3.2 | Q 10.2 | Page 88

COsA =

In AABC, if a =18, b = 24, ¢ = 30 then find the values of sin A/2.
Solution: Given: a=18,b =24 and c = 30

~2s=a+b+c

=18 +24 + 30

=72

~s=36

A \/(S—b)(s—c)

sin — =
be

2
i \/ (36 — 24)(36 — 30)
i (

(24)(30)

12 %< 6
24 x 30
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v

Exercise 3.2 | Q 10.3 | Page 88

In AABC, if a =18, b = 24, ¢ = 30 then find the values of cos A/2
Solution: Given: a=18,b =24 and c = 30
~2s=a+b+c
=18+ 24+ 30
=72
~s=36
A s(s —a)

COSs > = be
36(36 — 18)

(24)(30)

i__

/36 x18
V24 x 30

=] ®
5l c“’j

Exercise 3.2 | Q 10.4 | Page 88

In AABC, if a = 18, b = 24, ¢ = 30 then find the values of tan A/2
Solution: Given:a=18,b =24 and c =30

~2s=a+b+c

=18+24 + 30
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=72
s=36
¢ A sin %
an — —
2 CcOS %
_1
_ V10
3
V10
~ 1
3"

Exercise 3.2 | Q 10.5 | Page 88

In AABC, if a = 18, b = 24, ¢ = 30 then find the values of A(AABC)
Solution:

Given:a =18, b =24 and c = 30
w2s=a+b+c
=18 + 24 + 30

=72

.. 5= 36

A(AABC) = /(s — a)(s — b)(s —¢)
— \/36(36 — 18)(36 — 24)(36 — 30)

— V36 x 18 x 12 x 6

— v36 x 18 x4 x 18
=b6bx18x2

= 216 sq units.
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Exercise 3.2 | Q 10.6 | Page 88

In AABC, if a =18, b = 24, ¢ = 30 then find the values of sinA
Solution: Given:a=18,b=24andc =30

~2s=a+b+c

=18+24 + 30

=72

~5=36

1
216 = 5{24]{30) SINA

216
- SINA = 45730
216
"~ 360
3
- <

Exercise 3.2 | Q 11 | Page 88

In AABC prove that (b+c-a)tan A/2=(c+a-b)tan B/2=(a+b-c)tan C/2.

Solution:
A
(b—l—c—a)tan—
—b)(s —
=(a+b+c—2a). \/ i )(s—¢)
s(s —a)

(s —b)(s —¢)
= (25 — 2a). \/ (s —a)

_ 2\/(5 —a)(s —b)(s —c) )

5
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B
(c+a—b)tan 5

= (a4 b+ c— 2b). \/ (s ;(‘:)i; ‘)

(a+b—c)tan —

(e 2. oY

s(s —c)

|y

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

(b+ ¢ —a)tan % = (c+a—b)tan % = (a+b—c)tan g

Exercise 3.2 | Q 12 | Page 88
A B . C [A(AABQ)?

In AABC pr thatsin —.sln —.sln — =
n prove that sin 5 sin 5 5 e

Solution:
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L.H.S.
.. A _ B  C
=sin —-.sin —-.sin —
G- 0Ne-09 [G-a6-9 [G-aG_b
- \/ be ' ac \/ ab
) \/ (s —a)’(s — b)*(s =)’
a?b?c?

_ (s—a)(s—b)(s—c)

abc

s(s—a)(s —b)(s—c)

abcs
— ([A(ji?(j)] ..[."A(AABC) = \/s(s —a)(s —b)(s —¢)
= RHS.

EXERCISE 3.3 [PAGES 102 - 103]

Exercise 3.3| Q 1.1 | Page 102

Find the principal value of the following: sin''(1/2)

Solution:

C 1 T
The principal value branch of sin Lzis [—— , —} :

2 2
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Exercise 3.3| Q 1.2 | Page 102

Find the principal value of the following: cosec %(2)
Solution:

T

The principal value branch of cosec™'x is [—E, E} — {0}
_-I — aw

Let cosec™'(2) = a, whereT <a< 2 az 0.

" coseca =2 = cosec —

.'.{IZI [—I{E{I
6 2~ 6 — 2

-, the principal value of cosec™!(2) is

Exercise 3.3 | Q 1.3 | Page 102

Find the principal value of the following: tan"i(— 1)
Solution:

The principal value branch of tan Ix is (—% E)

"2
Let tan™"(-1) here — < g < —
et tan™'(-1) = o, where —— —
’ 2 — "7 2
t 1= —tan —
S tana=-1=—tan —
4
i
tanc:x:ta.n(—z) [+ tan(—8) = — tan B8]
ﬂ' 7 ™
o=—— {;——{——{—
4 2 - 4 = 2
: L -1 T
~. the principal value of tan™'(-1) is I

Exercise 3.3 | Q 1.4 | Page 102
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Find the principal value of the following: tan-%( - \3)
Solution:

The principal value branch of tan™"x is (

Let tan™ |

— T

-3 h — < a < —

( ) = a, where 5 = 5
: V3= -tan —
Ltana = - =-tan —
3

T
~otan o = ta.n(—g) ..[ ¥ tan(- 6) = — tan 6]

] B m . ?T{—'J‘T{?T

. I
.. the principal value of tan” 1(-v3)is -3
Exercise 3.3| Q 1.5 | Page 102

Find the principal value of the following: sin™ (

Sl -

Solution:
The principal value branch of sin"x is {—g , g}
T
2

1
Let sin'1(
\/_

—Tr
) = a, Where7 <a

= <
2
. 1 T
sinot= —— — sin —
V2 4
Lo= [ _chf{:f
4 2 4 - 2
. the principal value of sin”1 [ — E
a P P \/_ 4.
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Exercise 3.3 | Q 1.6 | Page 102

1
Find the principal value of the following: cos™ 1 (_E)

Solution:

The principal value branch of cos” Tx [0, .

1
Let cos™ | (—E) =o, where0<a=<m

1 T
L COSOl= —— = —COS —

2 3

iy

cosa:cos(ﬂ—g) [ cos(mm — B) = — cosB]

2T
.. COS Ol = COS —

3
27 0 < 27 -
..a—3 _3_71'

1
. the principal value of cos™ (—E)is?.

Exercise 3.3 | Q 2.1 | Page 102

Evaluate the following:

1 1
tan (1) 4 cos ' (E) +sin ! (E)

Solution:

r\/ﬁ@ﬁ TY
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0 ™
Let tan” 1(1] = o, where N < o < B

i
Ltana=1=tan —

4
a= T L m T
- 7<%

m

(1)

tar‘l_1 1) =

4
1
Let cos (E) =B, where0 < <m

1
COSB—EZ %
T ™
= — |0 < —
B 3 [ figfiw}
(1 T
CcOoS 2 :E (2)
1 T
smy—E:smE
?:E __?T.:_:EEE
6 2 6 2

1 1
- tan (1) + cos * (5) + sin ! (E)

T T
= — +—+— .[By(1),(2) and (3)]

4 3 6
~ I3m+4n 4+ 2n
- 12
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Exercise 3.3 | Q 2.2 | Page 102
Evaluate the following:

1 1
cos (E) 2sin ! (E)

Solution:

1
Let cos ! (E) =o, where0<a<m

T
L= — [ <
3

ccos 12 ) =2 (M)
S COS 5 —3

1 _
Let Sin_l(E) :ijhereTﬂ EB‘E;
1
sm[%:E:sing
B:E N L )
6 2 — 6 — 2

%@Ci TY
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3
Exercise 3.3 | Q 2.3 | Page 102

Evaluate the following:

tan 1 v/3 — Sec_l(—E)
Solution:

Let tan * (\/E) — o, Where %ﬂ < o< g

T
Ltana=+vV3 =tan —
3

7“‘15‘“‘2

Q

I
w| N
I._|
|
=1

T
Let sec'j{— 2) =P, where0O <P <mp# B

m
secfp=-2=—sec 3
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.. sec p = sec (ﬂ' — g) .[v sec(rm—8) = — secB]

2m
.. sec B = sec 3
2T 2
L B= — e |70 — <
B 3 [ 0 < 3 _?T]
2T
-2)==— 2
sec” (- 2) 3 (2)
tan !(1/3) —sec }(—2)
S By (1) and (2)]
"33 Y
__T
3

Exercise 3.3 | Q 2.4 | Page 103

Evaluate the following:
cosec ' (—\/E) +cot ! (\/E)

Solution:

Let cosec ! (—\/E) = o, Where _T?T <y< g,y £ 0

- cosec o = —V'2 = —cosec g
. coseca = cnﬁec(—g) ..[ cosec (- B) = — cosec 8]]
o= —o T T T
4 2 — 4 — 2
cosec (—VE) = —g (1)
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Let cot_l(\/g) =B, where0 < B <m

T
coth\/g:cc}t —

6
-'-B=% ...[‘.‘O{E{W}
cot 1(«/5) = % -(2)
cosec | (—\/5) + cot l(x/g)
T Om
iy + r [By (1) and (2)]
_ —3m + 2w
12
iy
T 12

Exercise 3.3 | Q 3.1 | Page 103

Prove the following:

sin_l(%) —35111—1(?) _ _3%

Solution:

V2
sin o ! n —
= —— =3sIin —
V2 4
— [ _I{E{;I}
4 2 — 4 — 2

%@Ci TY
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3
Let sin ! (%) ZB,Where—g EBEE
V3 s
5'”[3:—:5111—
2
B:E [ _E{I{I}
3 2~ 3 2

Exercise 3.3 | Q 3.2 | Page 103

Prove the following:

sin (—%) +cos ! (—?) — cos ! (_%)

Solution:
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1 T
siNot= —— = —sIn —
6
Sin o —5]11( %) [ sin(—B) = —sin 6]
T T T T
a=-2  w|i-g - <3
6 2 6 2

3
Let cos ! (—%) =B, where0 B <m
B \/5 ™
cosfp=—— = — —
5 Ccos g
.. cos P = cos( ) [+ cos(m—8) =— cos B]
B - 5T
cos cos —
6
~ o 0 < O -
p= 5 0= =m

2
1
Let cos (_E) =Y, where0 <Y = m

cosY=—— = —cos —
2 3
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- cos Y = cos (?T — g) v cos(m—08) =- cos 8]
v 2
.cosY =cos —
3
v 27 0 < 27 -
E =3 ="

_m 5%18 B

~ 4 29T

6 3

~ 4 27

-6 3

= cos ! (—1) -.[By (3)]
2

= R.HS.

Exercise 3.3 | Q 3.3 | Page 103

Prove the following:

sin 5 + cos ! 12 — sin ? o
5 13 ) 65

Solution:
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3 12 56
Let sin ' (E) = m,cos_l(ﬁ) =y and sin ! (ﬁ) =2z

: s
Then sinz = —,where0 < & < —
5 2

L

12
cosy = ﬁ,whereﬂ <Y < 5

T
and sinz = —_where0 < z < —
65’ 2

..cosx >0,siny >0

Now, cos x = V1 — sin’ z

and siny = /1 — cos?y

144

) /25_5
V169 13

We have to prove, that, x +y =z

Now, sin(x + y) = sin X cOs y + cos X siny

(5)(5) < (5) ()

36 20 06

65 T 65 65
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- sin(x + y) = sinz

LA+ Y =2

3 12
H -1 2 —1( =
ence, sin (5) + COS (13

Exercise 3.3 | Q 3.4 | Page 103

Prove the following:

Af3) s (2) T
COSs 5 cCoSs 5 —2

Solution:

3
Let 005_1 (?) = X
5

T
L cosX= —,where0 < < —
5’ 2

ssinx >0

Now,

sin X = \/1—00521:

i 9
- 1_%
~ [16
" Vs
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R | -y T
e 15781 & + cos I—E

Exercise 3.3 | Q 3.5 | Page 103

Prove the following:

¢ 1 ]. t 1 ]. _ﬂ'
an E + tan g _E

Solution:

LHS. = tan ! 1 +tan ! L
2 3
1 1
_+_

_ —1 2 3
= tan 11,1
7 3
342
—tan [ — =
(577
= tan”1(1)
mw
= tan " (tan )
all aln 4
_?T
4
= RHS.
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Exercise 3.3 | Q 3.6 | Page 103

Prove the following:

(1 B 1 E
2tan (3 = tan 1

Solution:

1
LHS. =2tan 1| =
- (3)
2(+ 2
— tan 1[(—3)2].._[‘,'2t311_1$=t311_1( i )]
1 — 22

-
|
(

||—l

mlm
| I

3

= tan

= | e wlm '—‘

)

Alternative Method:

1 1 1
_ 1 -1 —1
LHS. = 2tan (—3) = tan (—3) + tan (—3)

= RHS.
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1 1
tan ! 313
- tan ]__lxl
2 3
4f 3+3
-t LY i
= (557)
6
=tan [ —
=(3)
3
—tan | =
= (1)
= RH.S.

Exercise 3.3 | Q 3.7 | Page 103

Prove the following:

1 [(:GEEI + sine] m
tan

cosh - sinf
Solution:
cosh -+ sinf
LHS. = tan ! L :
cosB - s1#b

cosf sin &
~ ¢ -1 cos i + cos g
- tan cos @ sin &
cos®  cosB
tan ] 1+ tan®
= Tan _
1 —tan®
[ tan 7 + tan® ]

| 1 —tan tan®

= tan ! :ta.n(g + 9)]

= — +6 [ tan”'(tan B) = 6]
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Exercise 3.3 | Q 3.8 | Page 103

Prove the following:

1 1 — cos® 8
—— | = —,ifBE(-m m.
1+ cos® 2

Solution:

b @

2 sin? (

)

1 —cos@

1+ cos#@ - 20052(%)
E}
—taﬂ2
,fl—ccrse
tan?
1—|—ccrsE! \/
=t
a 2

4 1 —cosh
- LHS. = tan 1 [ —
1+ cosh
= tan ! |tan E
2

0

- — [ tan"I(tan 8) = 6]
2

= RH.S.

MISCELLANEOUS EXERCISE 3 [PAGES 106 - 108]

Miscellaneous exercise 3| Q 1.01 | Page 106
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Select the correct option from the given alternatives:

1
The principal solutions of equation sin B = —5 are

Options

> §
N

"‘\.I

=)
:‘m:

N

@ o
=]

B

>/ §
wly <

Solution:

. . L 1 m 11w
The principal solutions of equation sin @ = —g are—,

Miscellaneous exercise 3 | Q 1.02 | Page 106

Select the correct option from the given alternatives:

The principal solutions of equation cot 6 = V3 are

Options

T i
6’ 6
x5
6’ 6
T 8w
6’ 6
m
63
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Solution:

o . . T Tmw
The principal solutions of equation cot 8 = V3 a.reg, &
Miscellaneous exercise 3| Q 1.03 | Page 106

Select the correct option from the given alternatives:

The general solution of sec x = V2is

Cptions

=)

2nt+ —,ne Z

.

ZHW:I:g,nEZ
mr:l:g,ne Z

ZHW:E%,HEZ

Solution:

m
The general solution of sec x = V2 is 2nm 4+ —,n € Z.

4

Miscellaneous exercise 3| Q 1.04 | Page 106

Select the correct option from the given alternatives:
If cos pB = cos gB, p # q, then,

Options

2
e _ nm
ptq

6 = 2nm
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Solution:

2n
p*tq

If cos pB = cos gB, p # q, then, 6 =

Miscellaneous exercise 3| Q 1.05 | Page 106

Select the correct option from the given alternatives:

. . m . . .
If polar coordinates of a point are (2, —), then its cartesian coordinates are

!

Options

(23
(v2:)

(2, 2)

( V2,v2 )

Solution:

T
If polar coordinates of a point are (2, —), then its cartesian

4
coordinates are (V2, Vv2).
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Miscellaneous exercise 3| Q 1.06 | Page 106
Select the correct option from the given alternatives:
If v/3cos x - sin x = 1, then general value of x Is
Options

™
2nm + —
nm+ 5

I 4
nimw 6

.
211?T:|:E —

s
6
nm -+ (—l)ﬂ%

Solution:

T
If V3 cos x - sinx = 1, then general value of x Is 2nm + — — —

6

Miscellaneous exercise 3| Q 1.07 | Page 107

Select the correct option from the given alternatives:

In A ABC if £A = 45°, 2B = 60°, then the ratio of its sides are

Options
2:v6:v3+1
V2:2:v3+1
2v2:v2: /3
2:2vV2:v3+1
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Solution: In A ABC if zA = 45°, «B = 60°, then the ratio of its sides are 2: V6: V3 + 1.

Miscellaneous exercise 3| Q 1.08 | Page 107

Select the correct option from the given alternatives:

In AABC if ¢ + a2 - b% = ac, then zB =

Options

ol Ny wly &N

Solution:

m
In AABC if ¢ + a2 - b® = ac, then 4B = 3

Miscellaneous exercise 3| Q 1.09 | Page 107

Select the correct option from the given alternatives:
In AABC, ac cos B - bc cos A =

1. a®-b?

2. b?-c?

3. c?-a?

4. a?-b?-c?
Solution: In AABC, ac cos B - bc cos A = a? - b2.

Miscellaneous exercise 3| Q 1.1 | Page 107

Select the correct option from the given alternatives:
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If in a triangle, the angles are in A.P. and b: ¢ = V3: v2, then A is equal to
30°
60°
75°
4. 45°
Solution: If in a triangle, the angles are in A.P. and b: ¢ = V3: v2, then A is equal to 75°.

w e

Miscellaneous exercise 3| Q 1.11 | Page 107

Select the correct option from the given alternatives:

cos | CDSE =
6 - .

Options

T

6
5
6
T
6

v|

Solution:

cos ! CGSE —E
6 /] 6

Miscellaneous exercise 3| Q 1.12 | Page 107

Select the correct option from the given alternatives:
The value of cot (tan''12x + cot12x) is
1. 0
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2. 2X
3. M+ 2x

4. 1 -2X

Solution: The value of cot (tan"*2x + cot*2x) is 0.
Miscellaneous exercise 3| Q 1.13 | Page 107

Select the correct option from the given alternatives:

3
The principal value of sin”’ (—%) Is

Cptions
27
3
47
3
o
3

-
3

Solution:
. _— . m
The principal value of sin —— |18 — —.

Miscellaneous exercise 3 | Q 1.14 | Page 107

Select the correct option from the given alternatives:

. 14 1 12 .1
If sin g—l—ms ﬁzsm o, then a =
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1. 63/65
2. 62/65
3. 61/65
4. 60/65
Solution:
4 12 63

Ifsin_lg + cos 13 = sin la, thena = 5

Miscellaneous exercise 3| Q 1.15 | Page 107

Select the correct option from the given alternatives:
If tan}(2x) + tan'}(3x) = /4, thenx=__

1. -1

2. 16

3. 26

4, 32

Solution:

1
If tan”1(2x) + tan""(3x) = g,thenx 6

Miscellaneous exercise 3| Q 1.16 | Page 108

Select the correct option from the given alternatives:

(1) a1 (L) -
2tan (3 + tan 7 )=

Options

4
_]_ =
tan ( 5)

2

W=

rVEi@Ci TY
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Solution:

otan (=) +tan (1) = =

Miscellaneous exercise 3| Q 1.17 | Page 108

Select the correct option from the given alternatives:

o (3)5)

Options

17
7

17

Solution:

-1 ]. w __i
tan(Ztan (5 1)= "1

Miscellaneous exercise 3| Q 1.18 | Page 108
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Select the correct option from the given alternatives:

The principal value branch of sec'x is

Options

23]

on-{3)

(0, m)

(-32)

Solution:

no |y

The principal value branch of sec 'x is [O,ﬂ'] — {g}

Miscellaneous exercise 3| Q 1.19 | Page 108

Select the correct option from the given alternatives:

1
cos |tan 1= —I—tan_l— =
3 2

Options

=]y | = ‘ -r‘
M% =

Solution:

%@Ci TY
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1 1 1
cos|tan 1= —|—tan_1—] = —

3 2] V2

Miscellaneous exercise 3| Q 1.2 | Page 108

Select the correct option from the given alternatives:
If tan © + tan 20 + tan 30 = tan 6.tan 26. tan 36, then the general value of the 8 is
1. nm
2. nm/6
3. nmiT/4
4. nm/2
Solution: If tan 6 + tan 26 + tan 30 = tan 6.tan 20. tan 36, then the general value of the
0 is nT1/6

Miscellaneous exercise 3| Q 1.21 | Page 108

Select the correct option from the given alternatives:
In any AABC, if acos B = bcos A, then the triangle is
1. equilateral triangle
2. isosceles triangle
3. scalene
4. right-angled
Solution: In any AABC, if acos B = bcos A, then the triangle is isosceles triangle.
MISCELLANEOUS EXERCISE 3 [PAGES 108 - 111]

Miscellaneous exercise 3| Q 1.1 | Page 108

Find the principal solutions of the following equation:
sin20=-1/2
Solution:
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1
in20=—=
SN 2

Since, 8 € (0, 2m), 26 € (0, 4m)

190 — 1_ oo AN 9 T
sin ——2——51116—5111 rc—i—ﬁ = s1n n—ﬁ

n

= sin (37: + %) = sin (4:'1 — E) ....... [ sin (Tt + 8) = sin(21 - 8) = sin(31t + B) = sin(411 - B) = - sin ]

. 20 — i Tn L 11x L 197 L 23n
- sin 26 = sin 5 = sin 5 = sin 5 = sin 5
T 11n 19z 23n
20 = — or 20 = or 26 = — or 208 =
6 6
_9_771 E}_llzrr e_lg:rr 9_231[
TR T Ty YT YT

Hence, the required principal solutions are

Tn 1lz 197 23n
127127 127 12 |

Miscellaneous exercise 3| Q 1.2 | Page 108
Find the principal solutions of the following equation:
tan36=-1

Solution:

tan 36 = - 1

Since, 8 € (0, 2m), 36 € (0, 61)

tan30 = —1 = —tan % = tan(ﬂ; — g)

T T
= tan(Zn — E) = tan(Sn - 1)
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1)
tan(4m - B) = tan (51 - B) = tan (b - B8) = - tan 6]

— tan(ﬁn — E) [+ tan (T - B) = tan(2m - B) = tan(3 - B) =

tan 36 = - 1

Since, 6 € (0, 2m), 36 € (0, 6m)

tan30 = —1 = —tan g = t-EI.Il(TE — g)

T Tt
= tan(2n — E) = tan(Sn — 1)

T T
= tan(-‘-in — E) = tan(fm — 1)

Miscellaneous exercise 3| Q 1.3 | Page 108
Find the principal solutions of the following equation:
cot0=0

Solution:

cotB =0

Since B € (0, 2m)

catezﬂzcotgzmt(i{—l—g) .. [ cot (M + 8) = cot O]
t6 = cot — .
s cotB =cot — =cot —
2 2
o T o 3
8= — or = —
2 2

nodn
Hence, the required principal solutions are {E’ ?}
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Miscellaneous exercise 3| Q 2.1 | Page 108

Find the principal solutions of the following equation:
sin 20 = - 12.
Solution:

S Ta 13n 16xn
8’8" 87 8

Miscellaneous exercise 3| Q 2.2 | Page 108

Find the principal solutions of the following equation:
tan 56 = -1
Solution:

3r Tn 1la 1bx 19x 23x 27z 31a 35z 39x
207207207207 207 207 207 207 20’ 20

Miscellaneous exercise 3 | Q 2.3 | Page 108
Find the principal solutions of the following equation:
cot 20 = 0.

Solution:
n 3n bn Tn
4° 47 47 4 [

Miscellaneous exercise 3| Q 3.1 | Page 109

State whether the following equation has a solution or not?
cos 20 = 1/3
Solution:
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1
20 = —
cos 3

1
since 3 < cosf < 1forany®

1
cos 20 = 3 has solution.

Miscellaneous exercise 3| Q 3.2 | Page 109

State whether the following equation has a solution or not?
cos?0 = —1.

Solution: cos?0 =-1

This is not possible because cos?6 = 0 for any 6.
. c0s%0 = — 1 does not have any solution.

Miscellaneous exercise 3| Q 3.3 | Page 109

State whether the following equation has a solution or not?
2sin6 = 3

Solution: 2sin6 = 3

=~ sin@ = 3/2

This is not possible because — 1 < sin6 <1 for any 6.
~ 2 sinB = 3 does not have any solution.

Miscellaneous exercise 3| Q 3.4 | Page 109

State whether the following equation has a solution or not?
3sinB=>5.

Solution: .. sin 8 = 5/3

This is not possible because -1 < sin 8 < 1 for any 6.

~ 3 sin 8 = 5 does not have any solution.
Miscellaneous exercise 3| Q 4.1 | Page 109

Find the general solutions of the following equation:

tanf = —/3

rVEi@Ci TY
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Solution:

The general solution of tan 8 = tan ais
B=nm+a,n€E
Now, tan 8 = - /3

T T
- tan@=-tan -~ ... [t T _\3
an an 3 a.n3 V3

" tan 6 = tan (1‘1’ - g) ..[. tan(m — 0) = —tand)

2
L tan B = tan—ﬂ
3

-. the required general solution is

2
.'.E!=n7r—|—?,nEZ

Miscellaneous exercise 3| Q 4.2 | Page 109

Find the general solutions of the following equation:
tan26=3
Solution: The general solution of tan?0 =tan?ais®=nmT+a,n € Z.

9
Now, tan2 @ = 3 = (x/g)

2
~ tan? @ = (tan g) [tan% = \/5}

T
- tan O = tan’ E

~. the required general solution is

.'.Bzmrzlzg,nEZ.
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Miscellaneous exercise 3| Q 4.3 | Page 109

Find the general solutions of the following equation:
sin®-cosB=1

Solution: sin 8 - cos 6 =1

cosB-sin6=-1

Dividing both sides by \/(1)2 = (—1)2 = V2, we get

1 1 1
——cosf) — —sinf = ———
V2 V2 V2
_ T 0_ s T . o_ T
-, COS ECGS — sin Zsm — — COS 1
. COS (19 — g) = COS (ﬂ' — %) cee [ cOs(m — 0) = —cosb]
. (9_ E) —cos 2F
-, COS 1 = COS 1

The general solution of cos 8 = cos ais
B=2nmt+ta neE”

. the general solution of (1) is given by

3
9—% :21111'1%,1162
Taking positive sign, we get
3
9—% =211ﬂ'—|—?ﬂ,11€z
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LB =2nm+m=02n+ 1M, NnEZ

Taking negative sign, we get
s 3
9—1 ZZHW—I,HEZ

8=2nm- X nez
B =2nm-—,n
2

~. the required general solution is

(s
8=|[2r1+1}ﬂ,nEZorB=2nﬂ—§,nEZ

Miscellaneous exercise 3| Q 4.4 | Page 109

Find the general solutions of the following equation:
sin? 6 - cos? 6 = 1

Solution: sin? 6 - cos? 0 = 1

. c0s?20-sin?f=-1

. C0S20 =cosTm ... (1)

The general solution of cos 8 = cos a is
0=2nTta,ne’Z.

=~ the general solution of (1) is given by

20=2nTx 1, Nn € Z.

~O0=nmxm/2,neZ

Miscellaneous exercise 3| Q 5| Page 109
A-B a+b) . C
In A ABC, prove that cos — )= s — .

Solution:
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By the sine rule,

a b <
sinA sinB  sinC
~a=ksinA b=ksinB, c=ksinC

RHS = (a+b)sin E
c 2

ksin A+ksinB ) E
k sin C S
_(sinA—l—SinB) . C

k

sl —

2

zSill(AT-l_B).COS AT_E . C
— — G .sin —
2sin +.cos 2

2
s A+ A-B
Sin 5 - COSs )

sin C

= LHS

Miscellaneous exercise 3| Q 6 | Page 109
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, _ sin(A — B) a? — b?
With the usual notations, prove that =

sin(A + B) c2

Solution:
By the sine rule,

a b ¢
simA sinB sinC
~a=ksinA b=ksinB,c=ksinC

a? —b?  k’sin’A — k%sin’B
RHS = 2 = 5 . 2
C k“sin“C
sin’A — sin’B
sin?C
~ (sinA +sinB)(sin A — sin B)
[sin{m — (A + B)}]°

2 sin (A——'_E').COS (AT_E‘J x 2 cos (ATJFB).sin (AT_E)

k

A+ B+ C =]

L 2
B sin’(A + B)
2sin (448).cos (44B) x 2sin (458).cos (4;2)
B sin’(A + B)
_ sin(A + B).sin(A — B)
B sin?(A + B)
sin(A - B)
— . — LHS
sin(A + B)

Miscellaneous exercise 3| Q 7 | Page 109

= C

C C
In AABC, prove that (a - b)* cos? 5 T (a + b)? sin’ 5 2

Solution:
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LHS = (a- b]2 cos> g + (a + h)?s.in2 g = c2

(2,12 s C 2 | 1.2 .9 C
—(a +b 2ab)c05 5 —|—(a. +b —|—2ab)51n 5

C C C C
(.2 9 2 B 2 2 2\ . 2 .9
— (a +b )cns 5 2ab cos o> + (a. +b )5111 o> + 2ab sin >

C C C C
(.2 2 2 v a2V 2 & .2V
— (a +b )(CDS 5 + sin 2) Zab(ccrs 5 sin 2)

= a2 + b%-2ab cos C
= ¢% = RHS

Miscellaneous exercise 3| Q 8 | Page 109

In A ABC, if cos A = sin B - cos C then show that it is a right-angled triangle.
Solution:

cos A=sinB -cosC

cosA+cosC=sinB

A+C A-C .
. 2 COoS 5 . COS 5 =sin B

2

ZSﬂlE cos( -0)225:]11 E.CDSE
2 2 2 2
A-C B

cos (T) =cos o

A-C B

2 2

A-C=B
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~A=B+C
~A+B+ C=180° gives
~A+A=180°
~ 2A =180°
~A=090°
~ A ABC is a right angled triangle.

Miscellaneous exercise 3| Q 9 | Page 109
sinA  sin(A-B)
sinC  sin(B-C)’

Solution: By sine rule,

2, bz, c? are in A.P.

If then show that a

sin A B sin B B sin C k.

a b c
~sin A =ka, sin B =kb, sin C =kc
sinA  sin(A-B)
"sinC  sin(B-C)
~sinA.sin(B-C)=sinC.sin (A-B)
~sin [ - (B + C)]. sin (B - C)
=sin[m-(A+B)].sin(A-B) ... [-A+B+C=m]
~sin(B+ C).sin(B-C)=sin(A+B).sin(A-B)
~ sin?B - sin?C = sin®A - sin’B
~ 2 sin?B = sin?A + sin?C
2k2b2 - k2a2 + k2C2
2b2 - a2 + CZ

Hence, a2, b2, c2 are in A.P.

Now

Miscellaneous exercise 3| Q 10 | Page 109

Solve the triangle in which a = (¥3+1), b = (N3-1) and 2C = 60°.
Solution:
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Given: a = (\/§_|_ 1), b = (\/5 — 1) and 2C = 60°

By cosine rule,
¢ =a% + b? - 2ab cos C

= (\/E—l—l)z—i— (x/g—l)z—Z(x/g—l—l) (\/5—1)005600
=3+1+2«/§+3+1-2¢§-2(3-13(1)

2
=8-2=6
.-.c:\/E ol € > 0]
By sine rule,
a b _c
simA sinB  sinC
V341 VB-1 6
" sinA @ sinB  sin60°
-. \/.EJFI = V/.g_l _ Y5 s
sin A sin B V3/2
341 3—-1
Sosin A= V3 + and sinB = V3
2v/2 2v/2
V'3 1 V3 1
Lsin A = 1 and sinB = —
22 2¢/2 2V2 242
3 1
sosin A= \/_ —

1 1
x 4+ — %
V2 2\
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v3i 1 1 1

and sin B 5 X 7 5 X 7
=~ sin A = sin 60° cos 45° + cos 60° sin 45° and
sin B = sin 60° cos 45° - cos 60° sin 45°
~ sin A = sin (60° + 45°) = sin 105°
and sin B = sin (60° - 45°) = sin 15°
~ A =105°and B = 15°
Hence, A = 105°, B = 15° and C = V6 units

Miscellaneous exercise 3| Q 11.1 | Page 109
In any A ABC, prove the following:
asinA-bsinB=csin(A-B)

Solution:
By sine rule,

a b C K
simA sinB sinC

~a=ksinA b=ksinB, c=ksinC
LHS = asinA-bsinB

=ksinA sinA-ksinB.sinB
=k {sin2A - sin? B)

=k (sin A + sin B)(sin A - sin B)

— k x 2sin (A+B).CDS(A-B) X2805(A+B).SiH(A-B)
2 2 2 2

— k x 2sin (A+B).CDS(A+B) Xzsiﬂ(A-B).COS(E)
2 2 2 2

=k x sin (A +B) xsin (A-B)
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=ksin(m-C).sin(A-B) ...[~-A+B+C =]
=ksin C. sin (A - B)

=csin (A-B)

= RHS.

Miscellaneous exercise 3| Q 11.2 | Page 109

In any A ABC, prove the following:

c—bcos A B cos B
b—ccosA  cosC

Solution:

c—bcos A
b—ccos A

b2+4c?—al

b-c ()
)

( ]:lz-l-c —a

(b+c—a )

i e
2c

2b? b2 fa
7h

c2t+a—h
2c

a2+bh’—c?
2b

LHS =
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c24al—b?
2ca

- a2 +bh?—¢2
2ab

cos B

cos C

= RHS.

Miscellaneous exercise 3| Q 11.3 | Page 109
In any A ABC, prove the following:
a?sin (B - C) = (b? - ¢?) sin A.
Solution:
By sine rule,
a b c
snA ~ smB _ snC "

~a=ksinA b=ksinB, c=ksinC

RHS = (b2 - ¢2) sin A
= (k2 sinB - k2 sin2C)sin A
= k2 (sinzﬁ - sin‘ZC] sin A

= k2 (sin B + sin C)(sin B - sin C) sin A

B+C B-C B+C B-C
= k2 x 25111( ;L ).cns( > )XZCOS( ;L ).sin( 5 )xsinA

= K2 x 2sin(B;C).c05(BgC) X ZSill(B;zc).COS(B;C) X sin A

=k?xsin(B + C) x sin (B - C) x sin A
=k?.sin(m-A).sin(B-C).sinA .. [-A+B+C=T]
= k2. sin A. sin (B - C). sin A

= (k sin A)2. sin(B - C)
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=a’sin (B-C)
= LHS

Miscellaneous exercise 3| Q 11.4 | Page 109
In any A ABC, prove the following:

ac cos B - bc cos A =a?-Db?

Solution: LHS = ac cos B - bc cos A = a2 - b?

LHS = ac cos B - bc cos A = a2 - b?
B c2 1+ a2 — b2 b b? 4+ c2 — a2
- ac 2ca ¢ 2bc

- %(cz—l—az—bz) —

%(b2 Ty - az)

:%(Cz+a2_bz_b2_cz+a2)
_ 1 2a’ — 2h?

2
:az_bz

= RHS

Miscellaneous exercise 3| Q 11.5 | Page 109

In any A ABC, prove the following:
cosA cosB cosC a4+ b’4c?

a+b+c:2abc

Solution:
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cos A cos B cos C

LHS =
a b c
( b2 4c2—al ) ( 2 ial b2 ) ( al4+hi—c? )
2be Jca 2ab
= + +
a b c

l::uz—i—{:z—a2 c2+a2—b2 a2+b2—c2

2abc * 2abce + 2abce
B b24+c2—al4+c?4aZ _—b2iaZib?_c?

2abc
aZ 4+ b2+ c?
2abc

= RHS
Miscellaneous exercise 3| Q 11.6 | Page 109

In any A ABC, prove the following:
cos2A  cos2B 1 1

Solution:

By sine rule,

sin A sin B

a b
sin®A  sin’B
T2 = bz (1)

cos 2A cos 2B
LHS = 3 — b2
a

1 —2sin’A 1 — 2sin’B
— a2 - b
1 2sinZA 1 N 2sin’B
— .2 a2 b2 Bl

a
1 1 sinZA sin’B
B R

rVEi@Ci TY
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1 1 sin’B  sin’B
= — —— - 2 — e[ BY (1)]

a2 b2 b> b>
1 1
:—2——2—2X0
a
1 1
= RHS

Miscellaneous exercise 3| Q 11.7 | Page 109

In any A ABC, prove the following:

b_c_tan%—tan%
a _tan%—i—tan%
Solution:
By sine rule,
a b ¢ ok
sin A sin B sin C
~a=ksinA b=ksinB, c=ksinC
Hs = D¢

a
ksin B-ksinC
" ksinA
sin B - sin C
B sin A

sin B -sin C
= Sn{r_(B1O)] [ A+B+C=m|

sin B -sin C

sin(B 4 C)

velocity coaching classes, chandrapur
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sin %
sin —B;C
sin(5 — 7)
— 1
sin(5 + 5 )
B C B - C
B S11 5 COoSs 5 COSs 5 S11 5
B B C B .. C
sIn 5 CoS 5 -+ cos ; Sl 5
sin %cus % COS %sin %
cos %cos % oS %cus %
o sin %cos % 4 Ccos %sin %
Cos %cos % cos %cos %
sin % sin %
cos % cos %
o sin % sin %
C + C
cos 5 COS 5
B

tan i—tan

tan % + tan

ra| Slle!

= RHS.

Miscellaneous exercise 3| Q 12 | Page 109
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In A ABC, if a, b, c are in A.P., then show that cot A/2,cot B/2,cot C/2 are also in A.P.

Solution: a, b, c are in A.P.
~2b=a+c (1)

Now,
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t A + cot ¢
cot — cot —
2 2
COS A COSs C
2 2
sin & T sin £
2 2
A C . A C
B COs 5 .Sl —+ + s1n 5 -COS &
o - A - C
sl 5 .Sl &

: A C

sin (5 + 5)
. A . C

S111 E . 511 i

sin (5 - 1)

2 [ A+B+C=m
s-bl(s-c s-alls-b
\/E ) }_\/c )(s-b)

B
_ COSs )

(s—b)' (s-c)(s-a)

b ca

B

2

- B
(s-b).sin 3
b B
.cot —

s-b 2

b cos
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2b B
— ?.Cﬂt E
- cot E 4 cot E = 2 cot E
2 2 2
Hence, cot —, cot E cot — arein A.P.
' 2’ 2’ 2

Miscellaneous exercise 3| Q 13 | Page 109

aE . bZ
In A ABC, if £C = 90°, then prove that sin (A - B) = 5
a2+b
Solution:
A
f
-
C d B

In A ABC, if £C = 90°

ncf=a’+b? L. (1)
By sine rule,
a b C
sinA  sinB  sinC
. a b c
"sinA _ smB  sin90°
a b

C . [+ sin 90° = 1]

" sin A sin B
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ceinA=? and sinB =2 2
C C
LHS = sin (A - B)

=sinAcosB-cosAsinB

— 2cosB — EcosA -..[By (2)]
C C

afct4+a?—b’ b [ b® +c% — a2
:E( 2ca )_E( 2bc )
2+a?—b2 b?4c?—al
2c? - 2¢?
¢ 4+a2—b? —b?—c?+a’
2¢?

= RHS.

Miscellaneous exercise 3 | Q 14 | Page 110

. cos A cos B " . .
In A ABC, if = , then show that it is an isosceles triangle.

a b

Solution:
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, cos A cos B
Given: = 1)
a b
By sine rule,
b
2 k

smA snB
~a=ksinA b=ksinB

. (1) gives,

cosA  cosB
ksinA ksinB
~cosA  cosB
"sinA  sinB

~sinAcosB=cosAsinB
~sinAcosB-cosAsinB=0
~sin(A-B)=0=sin0

~A-B=0

~A=B

=~ the triangle is an isosceles triangle.

Miscellaneous exercise 3| Q 15 | Page 110

In A ABC, if sin? A + sin? B = sin? C, then show that the triangle is a right-angled

triangle.
Solution:
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By sine rule,
sin A sin B sin C

= = = |-(
a b c

- sin A = ka, sin B = kb, sin C = kc

- sinA + sin®B = sin®C
- k?a + k%b? = k22

~a%+ b =c?

~. A ABC is a rightangled triangle, rightangled at C.
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In A ABC, prove that a (cos? B - cos? C) + b? (cos? C - cos? A) + ¢? (cos? A - cos? B) =

0.
Solution:
By sine rule,
a b c
smA sinB  sinC -k

na=ksinA b=ksinB, c=ksinC

LHS = a2(3052 B — cos? C) + b? (nt:«:»s2 C — cos? A) + 2 (nt:u::-ﬂ2 A — cos? B]

= k?sin? A[(l — sin? B] - (1 — sin? C)] +k? singB[(l — sin? C) e (1 — sin? A)] + K2sin? C [(1 — sin? A] - (1 — sin? B)}

= k? sin® A(s;’m2 C — sin® B) + k2 sin® B(Sin2 A — sin? C) + k2 sin® C(sin2 B — sin® A]

— k2 (sil:l2 Asin? C — sin? Asin?B + sin® A sin’ B — sin® Bsin? C + sin? Bsin? C — sin? A sin? C)

= k*(0)
-0
= RHS.
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With the usual notations, show that
(c?-a?+b’)tanA=(a%?-b?+c?>)tanB=(b?-c?2+a? tanC

Solution:

By sine rule,

a b ¢
simA sinB sinC

~a=ksinA b=ksinB, c=ksinC

k

Now,
in A
{£2 -ad + sz tan A = {cz ~al + bE}. S
cos A
k
:(Cz—l—bz—az)x _a
c24h2—a?
( 2he )
2kab
:({:2+b2—az)>< E;E
c2 +b® — a2
=2kabec .. (1)
n B
{a2 b+ czjl tan B = (az “b? 4 r:z} i >
cos B
kb
— (::1,2—|—c2 —bz) X
a2+c2—h?
( 2ac )
2kab
:(az—l—cz—bz)x ane 5
aZ+c2—b

= 2kabc .(2)
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kb
2 2 2
— (a +c“—b ) X FYPEY
( 2ac )
2kab
:(az—l—cg—bz)x ave 5
a?+c2—b
= 2kabc .(2)
2 2., .2 42 2, . snC
(b -cc +a“)tan C = (b® - ¢ + a“) .
cos C
ke
2 2 2
= (a +b" —c ) X AT
( 2ab )
2kabc
2 2 2
z(a +b —c)x 5 5 5
a2+ b* —c

From (1), (2) and (3), we get
{c2—32+ sztanﬁ\ = {az— b? + cz}ltanB = (bE-CE +agjtanC
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C A 3b
In A ABC, if a cos? 5 +c GDSEE — X then prove that a, b, c are in A.P.

Solution:
acoszg—l—ccoszézg—b
2 2 2
_ 14+ cosC 14+cosA 3b
A(55) () -3
3b
.-.E(a+ac05C+c+ccosA}:?
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~a+c+(acosC+ccosA)=3b
La+c+b=3b .. [“acosC+ccosA=Db]
~a+c=2b

Hence, a, b, c are in A.P.
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3 24
Show that 2sin (E) —tan | (7)

Solution:

3
Let 2sin ! (E) = X

3
Then sin x = 5 where 0 < x < T

2
Lcosx >0
6 4
Nowcosx—vl—smx— 1—— —
25 25 5
3
~tanx = sin X -2 ==
cos X % 4

X =tan E
T 4
< sin ! (%) — tan ! (%)
3 3
= 2sin ' = | =2tan | =
Now, LHS Sin (5) an (4)
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Show that

t_ll—l—t_ll—l—t_ll—l—t_ll—i
an : an - an 3 an ) =71

Solution:
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1 1 1 1
:tan_1 0 T ?1 —|—t.9.11_1 3 T 81
{ T+5 ) +3
— tan ! tan L
. (35—1)+a“ (24—1)
zta.n_1 E —|—ta.11_1 E
34 23
6 11
—tan ' — | +tan ' —
an (17)4— an (23)
6 11
— tan | T3
= tan 6, 10
17 23
[ 1384187 e 325
M\ 39166 o\ 325

m
4
= RHS.
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1 1—
Prove that tan ! VX = Ecos_l (ﬁi)' if x € [0, 1]

Solution:
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lettan ' y/x =y
Ltany = /X
SX = tanzy

Now,

RHS = 1 4 1—x
= 2005 1+ x
1 _ 2

= —cos ! L —tan'y
2 1 +tan’y

1
= —cos '(cos2y)

= LHS.
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Show that =% — Zsin (= ) = Zgin !
ow 1tna 8—45111 3 —45111

Solution:

We have to show that

l.e. to show that,
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9 . (1Y, 9. [2v2)
151]1 (g)—i—lsm (T)_
Let sin ! l =X

3 ) -

T
Lsinx = —,where0 < < —
3’ 3

cosx >0

/ 1 | 8 24/2
Now, cosx = V1 — sin® x = l—gz EZ(T\/_)

[ 2v2
o X = COS ?
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Show that tan ! (

Solution:

V1i+x—+1—x _ T
VIi+x+4/1—x

LHS = tan ! (

Put x = cos ©

B = cos” K

~ LHS = tan

v1+x—4/1—x
v1i+x+4/1—x

— —CoSs

1
2

vV1+cosB++/1—cosb

(\/l—l—cosé] \/l—cnsﬁ)

1 1;2(:052 251112(3)
= tan
QCDSE(%) + 251112(g)

— o) 2005(%) — \,@sm(g)

] 2005(%) + \,@sin(g)
v@cus{%} _ ﬂ.f"ﬁsin{%} ]

— tan 1 v@cus{%] VECDS{%}
vﬁcos{%} v@sin{%}
v’ﬁcus{%] VECDS{%]

— tan ! Lo tan(%)

1+ tan(3)

T tan 7 —ta.n(g) [

1+ tan T.tan(%)
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= RHS.
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1
If sin (sin_1 — + cos ! .'1:) — 1, then find the value of x.

H
Solution:
(st 5 +eo2)
sin | s1n E—FGDS T =
s —1 1 —1 s —1
-, sin E—FCDS x =sin ~ (1)

o1 1 1 e 1. T
S 81n — 4+ cos " X = sIn sin —

5 2
1
-~ sin ! 5 1 cos Tx= g
1 in lx + cos ! T
SX=E = e = —
. [ sin X4 cos X 2]
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—1 1
If tan_l(x ) —|—ta]1_1(x+ ) = E, find the value of x.

X — 2 x4+ 2 4

Solution:
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Cx-DE+H2)+F(x+1)(x-2) _ L
C(x-2)(x+2)— (x-1)(x+1) 4
. (xﬂ—l—x—2)+(x2—x—2j B
R4 - (o)
_x2—|—1—2—|—x2—x—2
x2—4—-x2+1
2x% — 4
. —— =

=1

1

L 2%é-4=-3
2::{2:1
1

Xl = =
2

1
LN = E—

V2
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If 2 tan'!(cos x) = tan}(2 cosec x), then find the value of x.
Solution:
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2 tan'1(cos X) = tan'T{Z cosec x)

2cosx 2x
-~ tan ! ——— | = tan_1(2 cosecx) .| 2tan 'x = tan ! 5
1 —cos*x 1—x
2cos X
. ————— = 2 cosec X
1 —cos?x
_ 2cos x B 2
" sin?x  sin x

5. COS X = sinX
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1- 1
Solve: tan | ( 3 —|—X ) = E(tan_lx), forx > 0.
X

Solution:

2 1-x
~tan ! (]JFX) —tan 'x ... [‘,‘2tan_1x=tan_l ( 2x )]
- () T

_ 2(11;};)(1 +X)2
(1+x)’ - (1-x)’
2(1 —x)(1 +x)

: (1+2x+x2) — (1 —2x+x2) -
| 2(1—x’)
1+ 2x4+x2—1+4+2x—x2 -
2 — 2x2
. P —x
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D - 2x% = 4x?
6x2 = 2
2 1
3
1
x= —— . [vx>0]
V3
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If sin}(1 - x) - 2 sin"tx = /2, then find the value of x.
Solution:

T o -9 einly = T
sin” ' (1-x)-2sin"'x 5

m .
-~ sin1(1-x) = B +2sin 'x

1 -%=sin (g —I—ZSin_lx)

~1-x=cos(2sin"'x) ... [ 5]11(E —I—Q) = CoS 6‘}

2
2 1-x=1-2[sinGsin" X)) ..[vcos20=1-2sin0]
S1-x=1-2x°
L 2x%4-x=0
L x(2x-1)=0
. 1
S K= arx = —
2
1
When x = —
en x 2
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If tan-12x + tan13x = 11/4, then find the value of x.
Solution:

tan™ 12x + tan™13x =

1 2x + 3x s
- tan = 1 where 2x > 0, 3x > 0
1

=] 5

1 —2x x 3x
_ ox L
Toee AT
5 Bx =1 - 6x2
Z6Xx2+5x-1=0
L 6X2+6Xx-x-1=0
~6X(x+1)-1(x+1)=0
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~(X+1)(6x-1)=0
~X=-1lorx=1/6
Butx>0 ~x#-1

Hence, x = 1/6
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Show that tan ! 3 tan 1 % — tan ! %
Solution:
(HS = tan ! = —tan! &
2 4
-1 % - %
B %)(%)]

1

= tan ! —4 2
8+ 1
2

— tan * (5) = RHS.
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1
Show that cot ! 3 —tan ! = =cot ! =

3 P

Solution:

LHS = cot ! 1 tan ! L
3 3
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cen1(2) i xm (1))

= RHS.
Miscellaneous exercise 3 | Q 32 | Page 110
1 11
Showthattan ' — = — tan ' —
2 3 2
Solution:
We have to show that
tan | l = l tan ! E
2 3 2
1 11
e.toshowthat 3tan ! — = tan ! 5
LHS = 3tan ! 1
2
1 1
—=2tan ! = +tan ! =
an 5 + tan 5
[ 2x 1 1 y
—tan ! 2 5 +tan_1 — . ',‘21:3,11_11{:1:311_1( Xz)]
[ 1-(3) 2 1-x
L1 L1
= tan 3 + tan —
] 2
| 4
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\/5 5%

3
Y 1 9gin ! — _
5 Tesint 6

1

Show that cos ™

Solution:

3 3
LHS = cos ! - 1 2sin ! £

JEE-NEET COACHING

:cos_l(cos g) 1 2sin ! (sin E) [ coSs T V3 = sin %

3 6 2
— g + 2(%) —e [ sin_l(sinx) — x, cos | (cos z) = X]
o 2
6 3
_ 5" _pus
6
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3 13 T
-1 -1 == _
Show that 2 cot 5 -+ sec 23

Solution:
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3 2 1
2¢cot ! = =2tan ! = ... '_‘cot_lx:tan_l —
2 3 X
[ 2 % 2 2
— tan | —232] [ 2tan ! x — tan_l(l X 2)]
[ 1-(3) —X
[ 4
— tan | 3
1-%]
— tan ! 4 X ) — tan ! 12 (1)
- 3 5 - 5 TIL
Let sec | E —
12
13
Then, sec a = 12’ where 0 < a < g
Ltana > 0

Now, tan a = \/sec? a—1

B 169 | — 25 B 5]
144 SV 144 12
5% 12 1
ca=tan I — =cot ' — ... [ tan 'x = cot ! (—)]
2 X
13 12
~1 -1
— —_— ... 2
sec 9 co = )
Now,
13
LHS = 2cot ! —|—sec_1 —
12
~1 p 1
—tan © — + cot — .[By (1) and (2)]
5]
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_I rtan 'x+cot 1x — =
— 2 - . 2
= RHS.
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Prove the following:

V1 —x2
cos 'x = tan ! (—); ifx>0

X

Solution:

Let cos ! x = o
Then, cos o = x, where0 < at < 1t

. i}
S|nce,x;~0,04:a<5

~sina >0, cosa>0

X

-1 Sfil].2 X
= tan E—
COS

=tan ! (tan )

v1—x2 1 — cos?a
Now, tan | (—) — tan ! ( v

—a=cos 'x

~1 ~1
Hence, cos "X = tan (
X

vl—xz) _

Miscellaneous exercise 3| Q 35.2 | Page 111
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Prove the following:

-1 -1 1—x%) .
cos X =+ tan — |,ifx<0
X

Solution:

Let cos ' x = «

Then, cos ot = x, where 0 < a < Tt
, T

Smce,xc:D,E <0 <TI

V1 — x2 1 — cos2
Now, tan_l(—x) — tan ! (V/ co® &)

X COs ¥

= tan”] (tan o) ...(1)

m
But 3 < a < T, therefore inverse of tangent does not exist.

T
Consider,i — T < a—T<T—T,

T
= <a—m7<0

2
and tan (o - ) = tan [ - (11 - )]
=-tan(m-a) ...[*tan (- B8) = - tan O]

=-(-tan o) = tan o

- from (1), we get

tan_l (1—_}{2

X

) — tan ![tan(a — )]

—a—T [ tan_l(tanx) = x]
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= CDS_I}L — T

v1— 2
1 1(—X)Iifx<0

L. Cc08s X=m-+tan

Miscellaneous exercise 3| Q 36 | Page 111

If | x| < 1, then prove that

2 2 1 — x?2
2tan 'x = tan ! x — sin ! x — cos ! *
1 — x2 14 x2 1+ x2

Solution:

Let tan'x = y

Then, x = tany

Now, tan 2x — tan ! 2tany
' 1 —x2 1 —tan’y

— tan '(tan2y)
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1 1 —x? o 1 —tan’y
cos = CcOs
1+ x2 1 +tan’y

— cos (cos2y)

:2}(
— 2tan 'x (3)

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

2 2 1 —x2
2tan 'x = tan ! x — sin ! x — cos ! *
1 — x2 14 x2 1+ x2
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If X, y, z are positive, then prove that

B X-y 1 Y-z 1 zZ-X
tan t t -0
an (l—l—xy)—i_an (l—i—j,rz)—'_an (1—|—zx)
Solution:

af x-y 1 y-z L z-x
LHS = tan t £
an (1+xy)+an (1+yz)+an (l—i—zx)

—tan 'x — tan v+ tan | y — tan 'z + tan 'z —tan 'x e[ x> 0,y>0,2>0]

=0

= RHS
Miscellaneous exercise 3 | Q 38 | Page 111

m
ftan 'x+tan 'y +tan 'z = 2 then show that xy + yz + zx = 1

Solution:
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tan ' x + tan | vy + tan 'z =

2
taﬂ_l( X—i_}r)—l—taﬂ_lzzz
1 —xy 2
i X+¥
taﬂ_l 1xy +Z — E
- (F2)2| 2
_tan_l_x—i—y—l—z-xyz o
R 1—zy—z2—y2 2
X+V+Z-XyZ

g = tan E, which does not exist
l —xy —yz —zx 2

Sl -xy-yz-zx=0
XY +YZ+ZX =
Miscellaneous exercise 3| Q 39 | Page 111

If cos™ x + cosly + cos'z = 31, then show that x? + y? + z2 + 2xyz = 1.
Solution: 0 < cos™x < 1T and

cos'x + costy + cos'z = 3m

~costx=m, cosly=m and cos'z=1r

sX=y=z=cosm=-1

2 X2 +y2 + 72 + 2xyz

=12+ 1P+ 1P +2(- DD 1)

=1+1+1-2

=3-2

=1

velocity coaching classes, chandrapur





