Trigonometric Functions

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

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

Solution:

1
We know that, cos g = 2 and cos(2m - B8) = cosB

T T 5%
. COS — =c05(2?r— E) — C0S —

3 3
‘ T om 1 her
7. C0S & =cos —= = -, where
5!
0< 2= <2rand 0< 2 <27
3 3
‘ 5 } o — T DT
7. c080 = _ givescosf = cos - =cos —
T ST
~8=— and 6 = —
3 3
Hence, the required principal solutions are
s 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:



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 + B) = tan O

6 V3

T T n
cotan — ztan(rr+—) = tan —

6 6 6
T Tn 1
. .tan — = tan — . where
6 6 V3
) 7!
0{%42;[ andei%éer

1
~.cot® =3, l.e.tan B = — gives
V3

tan © = tan = — tan =
an B = tan — = tan —
6 6

T T

LB = — do=—

g 1 6

Hence, the required principal solution are



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.

. ( _|_1r) SIn 1
Lsin|lm4+ — ) = — - __
6 6 2

1
andsin(Zﬂ'— I) — —sin T __Z

6 6 2
. Im . 11w 1
. sIn o = sin e = 5 where
T 117
0< — <2mand 0 < — < 27

6 6



1
s sinB = —Egives,

: . o 1lw
sin@ =sin — =sin ——

6 6
7 11
0= % and Bz—ﬁﬂ-

Hence, the required principal solutions are
i 117

0 = & and 8 = 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

.t ) = t . 1
- 3,11(‘?1'—4)—— an 1

T V(e
andtan(27r—1)=—tan1——1
4 3?T_t Tﬂ'_ wh
..an4—an4——,were

3 T
O{I{ZTTaHdU{I{ZTT



. tan © = -1 gives,

B 7y T
tan © = tan 1 = tan 1
3 T
0= I and B = T
Hence, the required principal solutions are
3T T
0= T and 6 = T

Exercise 3.1 | Q 2.3 | Page 75

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

Solution:
5 - 4 4o - hm
= 3 dan = 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,

sinh =

| =
|
78
=
| =
I'_.|
0
=
E
|
| =
(S

- the required general solutionis @ = ntt + (-1

]”%,nEZ.



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,

Vi om T V3

=C0O5 —| ...|."CO5 |/ = —

6 ) 6 2

cosh =

~. 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,

T T 1
tanh = — =tan — ... {,'tan — = —

V3 6 6 V3

-. the required general solution is

T
B=nm+ —,nEZ
6

Exercise 3.1 | Q 3.4 | Page 75



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
=Nm+ —,Nn :
2

Exercise 3.1 | Q4.1 | Page 75
Find the general solution of the following equation:
sec B = 2.

Solution:

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

Now,
secB =2
. cos B = i
V2
. cos B = cos il ...l“cos 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



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
“sinB = ———
V2
- . T . 1
" = —sin — v |fsID — = ——
sin 1 1 G
. m . .
. sin B = Slll(ﬂ'—|— E) [ ¥ sin(mt + B8) = —sin 6]
Y1y
. sinB = sin ——
4
.. the required general solution is
DT
B=nm+(C-1N"|— ], neEZ
4
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
~tanB =-tan — ..... {tan — =1
4 4
T
S tan B = ta,n(?r — 1) L[ tan(m - 8) = — tan 6]



37
~tan 6 = 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. "sinﬂ-—l
. sin = 5 i 6= 3

~. the required general solution is given by

20 =nm + (- " (g),nEZ.

nmw w
eo="" (1" (E)nez
0=+ (-1)" (35 ) ne

Exercise 3.1 | Q 5.2 | Page 75

Find the general solution of the following equation:
tan 20/3 = V3.
Solution:



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:ﬂaﬂ'—i— E,HEZ.
0= Inm T 5
l.e. —T+§,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,

cot46 =-1
~tan46=-1

- tan 406 = —tan g [ tan g = 1]

Stan 48 = tan(ﬂ' — g) [ tan(m - 8) = — tan 6]

~. the required general solution is given by



3
40 = na 1+ Iﬂ,nez

, nw 37
le.8=—4+ — ne i
4 16’
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

. cos2B = (ms ﬂ.)z . il \/E
" = 6 o 6 5

2

5 s
5. cos“B = cos” —
6

~. the required general solution is given by

iy
B=nm+— neZz
6

Exercise 3.1 | Q 6.2 | Page 75
Find the general solution of the following equation:

4sin?0 = 1.

Solution:



The general solution of sin%0 = sinat is

B=nm+tané€El

Now, 4 sin%0 = 1

1 1)\?
SIHEGZZ:(E)
. .ze_(smz)? cgn T 1L
. 5N = ﬁ ﬁ == 2
20 _ 2 T
- 0 = —
SN SN 6

. . 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



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

~ s8in306.sinB8=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



~. 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 = tanZais © = nm + o neE’
.. the required general solution is given by

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

Exercise 3.1 | Q 7.3 | Page 75



Find the general solution of the following equation:

cosB+sinB=1.
Solution:

cosB + sinB = 1

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

1 1 1
——cosh + —sinh = —

V2 V2 V2
' T 0+ s T . o _ T
. COS 1 cos sin 1 sin @ = cos 1

(o~ F) =cos g -
cos(B—— ) =cos — ..
4 4

The general solution of

cosB =cosaisB=2nmt+ta neE’

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

I L
— 4 =2wEn

Taking positive sign, we get

L
— — =2nn+ —,n
1 Ty

- B =2nn+%,nEZ

Taking negative sign, we get,

oL _o T ez
g =2 —n

LB =2nmne”’Z

.. the required general solution is

™
5] =2n:rr—|—§,nEZor8=2nn,nEZ.



Alternative Method:

cosB + sinB = 1

- sinB = 1 - cosB

a B g
- 2sIn ECDS 2 — 92 sin? 2
2} B B
5. 2sin ECDS 3 — 2sin? 2 =0
. B 3 . B
n2sm —|(cos — —sin — | =0
2( 2 2)
0 &) 0
- 2sin EZD Or COS E—sin 2 =0

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

T
i.e.B=2nﬂ,nEZDr8=2nn—|—E,nEZ.

Exercise 3.1 | Q 8.1 | Page 75
State whether the following equation have solution or not?
cos20=-1



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



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:

3
Here, r = — and # = —

4 g

Let the cartesian coordinates be (x, y)

Then,

r =Trcosh = 3c05 ST = 3005(# ﬂ.)
- 4 4 4 4



— '[_}_E‘ _ﬂ_i(_f)
Yy =TS —48111 1 —45111 m 4
3T 3,1 _ 3

- 4 4 /2 42

3 3
.. The cartesian coordinates of the given point are (— )

42 442

Exercise 3.2 | Q 1.4 | Page 88

Find the Cartesian co-ordinates of the point whose polar co-ordinates are:
1 Tm
2" 3

Solution:

H do— "
ere, 7= — and 6 = —
=3 3

Let the cartesian coordinates be (x, y)

Then,

1 T 1 T
T =71c0s0 = —cos — = —cos(27r—|— —)

B i R R

2 3 2 3
1 T 1 1 1
B R e
y=r7rsinf = ls:in T = lsm(2‘;rr—|— —)
2 3 2 3
1 T 1 3 V3
4

. . . . 1 V3
~. The cartesian coordinates of the given point are 11



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, r°=x+y>=(V2)° + (V2)°=2+2=4
nr=2 WL > 0]

T ﬁ 1

e:—: = —
cos . 5 72
and
sin 6 zgzﬁzi

r 2 V2

Since the point lies in the first quadrant and

T
U£e<2n,tan9=1=tanz

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

Exercise 3.2 | Q 2.2 | Page 88

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

o)



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_Z
1
4
_1 e
r—E e > 0]
cosez?zgzﬂ
2
and
1
sin9:£:%=1
o3

Since, the point lies on the positive side of Y-axis and
0<6<2m

cosf = 0 = cos g and sin® =1 =sin g
m
- e -
2
. , , 1
~. the polar coordinates of the given point are (E’ E)

Exercise 3.2 | Q 2.3 | Page 88

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

(1, - V3)



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

ar=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.
tan8=—ﬁ3=—tang

¢ 5718

:a]l—
3
5%
= —
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 3.3
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.



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

1
Now, sin A = sin 45° = ——
V2
3
sin B = sin 60° = \/T

and sin C = sin 75° = sin{ 45° + 30°)

= s5in 45° cos 30° + cos 45° sin 30°

1 3 1 1
VR \é T2
_ V31

2(v2)  2(v2)
_W3+1
- 2(v2)

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

= sinA : sinB : sinC



1 3 V341
T V20 2 T 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
_(ksinB-kﬂinC) A

: cos —
ksin A

2
B sin B - sin C A
B sin A oS 2

2 B+C . : M
_ cos( 2 ) Sm( ).CDS E
2 sin %.cus % 2

cos( B;C).sh}(u)

_ cos(%—%).sin(Béc) A+ B+Cor]
sin &

sin —.sin(




. (B-C
= 51N
2
= LH.S.
Exercise 3.2 | Q5| Page 88

2 C
2

: .9 A
With the usual notations prove that 2{:1 sin + ¢ sin® 5 } =a-b+c

Solution:

C A
LHS. = 2{a sin’ 0} 1 csin? E}

C A
_ .2 v . 9 A
—a(251n 2)—|—c(25m 2)

=a(l —cosC) + c(1-cos A)

r 2 2 2 2 2
[ b —
=al|l — ulliLE ] —l—cll— ve a } ..[By cosine rule]

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

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

= a

_ 2ab— 2b% + 2bc
B 2b

—a-b+c

= RH.S.



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)

= aa{sinB cosC - cosB sinC) + bg{sinC cosA - cosC sinA) + cal[sinA cosB - cosA sinB)
b

b
= ag(zcosc — %CGSB) + b (%cosﬂ — %cos C) + (%COSB — Ecos A)

1
— % [agb cosC — a*ccosB + b*ccos A — b*acosC + c*acos B — c°b cos A]

2,32 2 232 2 2 2,32 2 232 2 2
[a%(w) —a3c(62+a b )+b3c(b +J—a )—abg'(w) +ac3(02+0“7b) —ch(b +¢—a )} ..[By cosine rule]

?s"'|n—t

2ab 2ca 2be 2ab 2ca 2be

= %[agiag—l—b? _cg) _g?[ag_'_lgg_bg) —|—52(b2—|—l22 _aﬂ) —b?(ﬂ.Q—i—bQ _CQ) -I—CQ(CQ—F(IQ—!)Q) _CQ(b2+cg_a2):|

:%[a‘l—kazbﬂ_azcg_(14_azcg—l—agbg_'_b‘l_'_bzcg_aﬂbz_aﬁbﬂ_54_’_5?02_'_(:4_'_“2(:2_bﬂcﬂ_bECQ_c4+agcg]
1

= E(U}

=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.



~cotC—-cotB =cotB-cotA

~cotA +cotC =2cotB
cosA cosC

: sinA + sinC scotB
. sinC cosA + sinA cosC = eotB
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
k2b? _9 a? + ¢ — b?
=

: (ka)(ke 2ac
_ b? B a4+ — b
" ac ac

~b?=a+ c?-b?
-~ 2b%=a + c?

Hence, a’ 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

oA~ smB X




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 ) + 2:1(’.( ea ) + Zab( 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



=72
~S=36
e
2bc
(24)® + (30)* — (18)°

COsA =

2(24)(30)
576 + 900 — 324
1440
1152

1440
4

-

Exercise 3.2 | Q 10.2 | Page 88

In AABC, if a =18, b = 24, c = 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 J&PJMS_@

sin — =
be

2
(36 —24)(36 — 30)
- (24)(30)

12 %< 6

24 x 30



1

10
1

V10
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 2 = b{f
| 36(36 — 18)
- (24)(30)

/36 x18
V24 x 30

=] ®
3‘ D@T

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



s=36
¢ A sm%
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 x18x12 x 6

— V36 x 18 x 4 x 18
=b6bx18x2

= 216 sq units.



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
..5|hﬁ\—m
_ 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)ta.n —

(a+bte—2a) \/ oDl

S—t'l

(s —b)(s —¢)
= (25 — 2a). \/ 505 —a)

_ 2\/(5—&)(3—6)(5—(1) )

5




(c—l—a—b)tan —

=(a+b+c—2b). \/ s—a](s—c)

i \/(s—a)(ss—b)(s—c) o
(a+b—c)tan g

- (a+b+c—2). \/ (s ;(f: )

= (25 — 2¢). \/ (5 ;(:)Eﬁc; b)

) 2\/ ORI 5

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

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

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

In AABC prove thatsin —.sln —.sln — =
P 2 2 2 abcs

Solution:



L.H.S.
A B C

=sin —.sln —.sin —

2 2 2

:\/(s—bgis—c).\/(s—aiis—c).\/(s_ailgg_b)

- \/ (s — a)’(s — b)’(s — )’

a?b?c?
_ (s—a)(s—b)(s—c)
abc
_ s(s—a)(s —b)(s—c)
abcs
([A(AABC)

_ [ A(AABC) = \/s(s — a)(s — b)(s —

abcs

= 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 Lo 15[—— —].



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}.
r — ™
Let cosec™'(2) = a, Where7 <a< 2 az 0.
m
. cosec o = 2 = cosec —
S
6 2 7 6 2

. e T

~. the principal value of cosec™ '(2) is s

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(~1) = o, where — << il
2 - T 2
t 1= —tan —
an o = = —tan —
4
T
tan(:x:ta.n(—l) [+ tan(—8) = — tan B8]
T T 'y T
o=—— .{*,'——{——{—
4 2 — 4 — 2

™
~. the principal value of tan'1{—1} IS ——

1

Exercise 3.3 | Q 1.4 | Page 102



Find the principal value of the following: tan-%( - \3)
Solution:

The principal value branch of tan™"x is (—

)

L\.‘a|;4

|
2’

Let tan™ (- V3) = o, where = <a < =
2 2
t V3 =-tan —
~otan o = - = -tan —
3
T
~otan o = ta.n(—g) ..[ =~ tan(-8) = — tan 6]
T T - —Tr - T
L= —— e | —— — —
3 2 3 2
.. 1 . m
~. the principal value of tan™ '( - 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 Ty is {—g g}
Let sin”T ( — here— < ¢ < —
etsinn'| — | = a, where—— —
vz) " 2 =72
. 1 T
sinat = —— — sin —
V2 4
T vy T
L= — =< o<
‘T [ 2 =1°

4
. the principal value of sin” (

~lis \

‘JT
3]

m
;)=



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™ | (—§)= o, where0 < a < m

1 T
L COSO= —— = —C0S —

3

. COS Ol = COS (ﬂ' — g) [ cos(mm — B) = — cosB]

2T
. COS Ol = COS 3

_ _2?1' ”0{211'{
..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) +cos ' (E) +sin ! (E)

Solution:



0 ™
Let tan” 1(1] = o, where N < o < B

i
Ltana=1=tan —

4

_a_ﬂ' “—i‘T{:’}T{i‘T
T g 2 4 " 2

1 T
cas[ﬁ:i:msg
T ™
= — |0 < —
P=3 [ {:3{‘”]
(1 T
cos 2 :E (2)
1 T
smyzE:smE
?:E __WEEEE
6 2 6 2

() )

- 242+ 2 By (and3)]
=1 3 g .. 1By (1), an

I3m+4n 4+ 2n
12




Exercise 3.3 | Q 2.2 | Page 102
Evaluate the following:

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

Solution:
(1
Let cos B =o, where0<a<m
1
COS 0L = — = COS
2



o o
5*‘(6)
o w
373
_271'
-3

Exercise 3.3 | Q 2.3 | Page 102

Evaluate the following:

tan 1v/3 — Eec_l(—2)

Solution:
m

Let tan_l(\/g) — a, where _Tﬂ' < o< 2
™
oot =V3 =tan —
an o an —

_?{5{2

1(/3) = g (1)

Let sec'j{— 2) =P, where0O <P <mp# ;

m
secfp=-2=—sec 3

Q

I
w| N
|_|
|
=1



.. sec p = sec (ﬂ' — g) L[ sec(m —8) = — secB]

2m
.. sec B = sec 3
2T 27
p= o< EE <
B 3 [ 0< 5 = ?T]
27
i - =
sec” '(—2) 3 (2)
tan !(1/3) —sec }(—2)
_r_zr By (1) and (2)]
=33 ..[By
__ T
-3

Exercise 3.3 | Q 2.4 | Page 103

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

Solution:

Let cosec ! (—\/5) = o, Where _Tﬂ- <y< g,y £ 0

- cosec o = —V'2 = —cosec g
T
. coseca = caﬁec(—z) ..['* cosec (- B) = — cosec 8]]
4 — 4 — 2



Let cot_l(\/g) =B, where0 < B <m

~.cotP = V3 = cot %

. ™
Bt Lfro< T <q]
cot I(VE) = % -(2)
cosec ! (—\/5) + cot 1(\/5)

T y
-—7t% [By (1) and (2)]
3w+ 2w
- 12
o
12

Exercise 3.3 | Q 3.1 | Page 103

Prove the following:

sin_l(%) —3sin—1(§) _ _3%

Solution:
1
Let sin ! (E) — o, where — g <a< g
. 1 .
Lsina= — —=sin —
V2 4



3
Let sin ! (%) :B:WhEI‘E—g EBE%
V3 s
sinp=— =sin —
2
B:E [ _E{I{I}
3 2 3 2

Exercise 3.3 | Q 3.2 | Page 103

Prove the following:

sin 1 (—%) + cos ! (—?) —cos ! (_

Solution:



Let sin ! l — o, where E < a < T
2 ) =% 2 =% =7

. 1 . T
Lsino= —— = —sin —
2 6
. . ™ . .
sLsino = sm(—g) [+ sin(=8) = —sin 6]
T T T T
.-a:__ ili-I:*.'__ {:__ { _:|
6 2~ 6 — 2

=B, where0<B <m

3
Let cos ! (— \/_

2
V3 m

S ———

s.cos P = — 5 = —cos &
T
.. cos P = COS(‘JT— E) [+ cos(m—8) =— cos B]
5T
cos B = cos &
~ o 0 < O -
=% =g ="



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

1 3
LHS. =sin ! (_E) + cos | (—%)

_m 5%18 B
= _E ? Y (1) and (2)]
- 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:



3 12
Let sin_l(g) = :r,cos_l(ﬁ) =y and sin_l(

. 0y
Then sinxz = g,where 0<z < B

L

12
cosy = ﬁ,where(] <Y < 5

and sinz = %,Whereﬂ <z < g

..cosx >0,siny >0

Now, cos x = V1 — sin’ z

~ 25 5
“ Ve T 13
We have to prove, that, x + y =z

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

C)(E)- ()(3)

65 T 65 65

o6
65



- sin(x + y) = sinz

LA+ Y =2

Hence, sin * E 1 cos ! E — sin ! E
‘ 5 13/ 65 )

Exercise 3.3 | Q 3.4 | Page 103

Prove the following:

Af3) s (2) T
COSs 5 cCoSs 5 —2

Solution:

3
Let cos | (E) =X

T
L cosX= —,where0 < < —
5’ 2

ssinx >0

Now,

sin X = \/1—::0521:

. 9
- 1_%
~ [16
" Vs

4
5



[ sin !

xr + cos

Exercise 3.3 | Q 3.5 | Page 103

Prove the following:

1
tan ! (E) + tan (

Solution:

1_
3/ 4

€T =



Exercise 3.3 | Q 3.6 | Page 103

Prove the following:

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

Solution:

1
LHS. = 2tan | =
- (3)

— tan ! l%] [ 2tan 'z = tan ! ( 7 Exxz )]

= tan

= RHS.

Alternative Method:

1 1 1
_ -1 -1 -1
LHS. = 2tan (—3 ) = tan (—3) 4 tan (—3)



Exercise 3.3 | Q 3.7 | Page 103

Prove the following:

1 [CGSEI + sine] m
tan

cosB - sinf
Solution:
.| cosB + sinf
LHS. =tan ! :
cosb - s;mb
cos B sin 8
. cosf cos g
= tan 1 -
cosf . sin &
cos 8 cos g

tan 1 1+ tan8
= Tan _
1 —tan®8
[ tan %—l—tan@ ]

| 1 —tan tan®

= tan ! :tan(g + [—))]

ris
YR [ tan™(tan ©) = €]

R.H.S.




Exercise 3.3 | Q 3.8 | Page 103

Prove the following:

1 1 — cos® B foe ]
— | = —, i — T, T0).
1 + cos® 2’ ’

Solution:

b @

+ 2
1 — cos B 25111(

1+ cosb B 20052(%)
l’:}
—taﬂ2
,Fl—ccrse
tan?
1—|—ccrsE! \/
=t
a 2

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

]
- 3 [+ tan"I(tan 8) = 6]
= RH.S.

MISCELLANEOUS EXERCISE 3 [PAGES 106 - 108]

Miscellaneous exercise 3| Q 1.01 | Page 106



Select the correct option from the given alternatives:

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

Options

5

1

o]
=

7 1w

=)
[

m ‘

B

@ o
=]
=\

>/ §
c-gla &

Solution:

1 Tm 1l

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

it

¥ =lf =lF

@‘;‘4 oy oy ol
wly ©

i



Solution:

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

Select the correct option from the given alternatives:

The general solution of sec x = V2is

Cptions

211fr:|:g,nEZ

ZHTT:EI,HEZ
2
mr:l:g,ne Z

ZHTT:E%,HE Z

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

2nm

0=
ptq

6 = 2nm



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

4

Options

(23
(v2:2)
(2, 2)
(v2.43)

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

4
coordinates are (V2, Vv2).



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

.
2nm + — —
nmw 3

m
6
Y[

—1t=
nm+ (—1) 3
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
2\/5:\/5:\/5
2:2vV2:v/3+1



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:



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

E
6

=
|

SEXEE

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



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:

V3

The principal value of sin”! — 5 Is

Cptions

2
(-%)
A
3
o
3

T
3

Solution:

The principal value of sin! | ——— Jis — —.

Miscellaneous exercise 3 | Q 1.14 | Page 107

Select the correct option from the given alternatives:

. _1 4 _1 12 . _1
If sin 5 + cos 3 —=sin @, then a =



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"1(3x) = E: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)

|

W=



Solution:

otan (=) +tan (1) = =

Miscellaneous exercise 3| Q 1.17 | Page 108

Select the correct option from the given alternatives:

(o (2)5)

Options

17
7

17
7

17

7
17

Solution:

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

Miscellaneous exercise 3| Q 1.18 | Page 108



Select the correct option from the given alternatives:

The principal value branch of sec'x is

Options

3]

on-{3)

(0, m)

(-32)

Solution:

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 1
CcOS tan_l— —I—tan_l— =
3 2

Options

M S g G-
b2

Solution:



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:



1
in20=—=
SN 2

Since, 8 € (0, 2m), 26 € (0, 4m)

190 — 1 B oo AN 9 T
sin ——2——51_116—5111 n—i—ﬁ = s1n n—ﬁ

= sin (Sn + %) = sin (thr — %) e[ 8N (T + ) = sin(2T - ©) = sin(31t + B) = sin(4m - 6) = - sin 0]

Tn L 11x L 197 L 23n
6 = 51n 6 = 511 6 = 511 6

Tn 11x 19x 23n
20 = — or 20 = or 26 = — or 208 =

6 6

Tn 11x 19z 23n

QZE Ore:ﬁ OTBZE OI‘E}:E

Hence, the required principal solutions are

{ Tn 1lz 19z 23n‘}

. 8In 26 = sin

127127127 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 g = tan(n — E)

T T
= tan(?n — 1) = tan(Sn - 1)



4
tan(4m - B) = tan (51 - B) = tan (b - B8) = - tan 6]

= t&ﬂ(ﬁi’[ — E) [ tan (- 8) = tan(2m - B8) = tan(3m - 0) =
tan 36 = - 1
Since, 6 € (0, 2m), 36 € (0, 6m)

4 4

T Tt
= tan(?n — 1) = tElIl(3i'[ — 1)

T T
= tan(-in — 1) = tan(ﬁn — 1)

Miscellaneous exercise 3| Q 1.3 | Page 108

tan36 = —1 = —tan i ztan(n _ E)

Find the principal solutions of the following equation:
cot0=0

Solution:

cot8 =0

Since B € (0, 2m)

LcotB=0= cot% = mt(n—l— E) .. [~ cot(m + B) = cot O]

2
m 3n
cothcotE = cot ?
.'.@:E or Blzﬁ
2 2

nodn
Hence, the required principal solutions are {— — }



Miscellaneous exercise 3| Q 2.1 | Page 108

Find the principal solutions of the following equation:
sin 20 = - 1V2.

Solution:
S Ta 13n 16xn
8 8 8 8

Miscellaneous exercise 3| Q 2.2 | Page 108

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

391

{3?[ Tn 1lx 156ax 19z 23x 27z 31z 35=n

20207207207 207207 207 207 207 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:

}



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



Solution:

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

S tan B = - tan il [ i:a.]lE = \/E

3 3
. tan @ = tan(ﬂ'— g) ..[. tan(m — 0) = —tand)
© tan @ = tan2—iﬂr
3

-. the required general solution is

2
.'.e:Il‘?T—F?JHEZ

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 = (\/g)

2
~ tan? @ = (tan g) [tang = \/E}

T
- tan O = tan’ E

~. the required general solution is

.'.Bzmrzlzg,nEZ.



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 9 R g T
;. COS chns — sin Zsm = — COS 1

" COS (9 - g) = cos (‘JT— %) cee [ cOs(m — 0) = —cosb]

’. COS (9— g) = COS 37: (1)

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

. the general solution of (1) is given by

3
9—% :ZH?T:E?TT,

Taking positive sign, we get

nez

3
9—% =2mr—|—%,nez



LB =2nm+m=02n+ 1M, NnEZ

Taking negative sign, we get
s 3

9—1 :21117—I,11€Z

™
.'.6=2nn—§,nEZ

~. the required general solution is

(s
8=(2n+1)ﬂ,nEZorB=2nn—§,nEZ
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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 ... (2)

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
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A-B a+b
In A ABC, prove that cos — )=

Solution:




By the sine rule,
a b <
sinA sinB sinC

~a=ksinA b=ksinB, c=ksinC

b C
RHS = (EH_ )sin —

k

v 2
ksinA+ksimB)\ . C
( ksin C )Smi
_(sinA—I—sinB) . C

sl —

2

2sin(%ﬂ).cos AT_B - C
= — G .sin —
2sin +.cos 2

s A+ A-B
Sin 9 . COS o)

sin C

= LHS
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sin(A — B) B aZ — b?
sin(A + B) e

With the usual notations, prove that

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
B sin2C
~ (sinA +sinB)(sin A — sinB)
[sin{m — (A + B)}]°

2 sin (A——'_E').COS (%B) x 2 cos (ATJFB).sin (AT_B)

k

A+ B+ C =]

2
B sin’(A + B)
* 2sin (Af8).cos (42) x 2sin (A52).cos (45)
sin’(A + B)
sin(A + B).sin(A — B)
- sin?(A + B)
sin(A - B)
= . — LHS
sin(A + B)
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2 2 C 2.2 C _
In AABC, prove that (a-b)” cos 5 T (a+ b)"sin 5 =¢

Solution:



LHS = (a- b)* cos? g + (a + b)? sin’ g = ¢?
= (az—l—b2—2ab) cos? E+(az—|—b2+2&b) sin? E
2 2
C C C C
2 9 72 VY 2 © 2 2\ s 2 V&
= (a —I—b)ms 5 2ab cos 5 —I—(a —|—b)5111 5 + 2ab sin >

C C C C
(.2 2 2 v A T
= (a +b )(CDS 5 + sin 2) Zab(r:crs 5 sin 2)

= a2 + b%-2ab cos C
= 2 = RHS
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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) .
;. 2C08 .cos| —— | =sinB
2 2
(w B) (A-C) .
.. 2cos =sinB ....[vA+B+C=mm]
2 2
A - . B B
- 2sin — cos( 5 ) = 2sIn E'CDSE

A-C B
= (55 ) e
_C
T E
~A-C=B



~A=B+C

~A+B+ C=180° gives
~A+A=180°

~ 2A =180°

~A=090°

~ A ABC is a right angled triangle.
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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 sin B sin C
p— p— p— 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)

~ 8in?B - sin?C = sin?A - sin’B

2 sin?B = sin?A + sin’C

2k2b2 - k2a2 + k2C2

~2b% = a2+ c?

Now

Hence, a2, b?, c? are in A.P.
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Solve the triangle in which a = (¥3+1), b = (N3-1) and 2C = 60°.
Solution:



Given: a = (\/g—l—l), b = (\/E — 1) and 2C = 60°

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

= (V3+1) + (v3B-1) —2(vV3+1) (V3 1)eoser
=3+1+2«/§+3+1-2¢§-2(3-1}(1)

2
=8-2=6
“c=v6  ..vc> 0]
By sine rule,
a b _c
smA sinB sinC
V341 V31 V6
" sinA @ sinB  sin60°
-. J§+1:ﬁ—1: NG 93
sin A sin B \/’5/2
341 3—-1
SLsinA= V3 + and sinB = V3
2v/2 2v/2
V'3 1 V3 1
. sinA = + and sinB = —
22 2¢/2 2V2 242
V'3 1

Ssin A=

1 1
X + — X



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
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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

= ksin A sin A-ksinB.sinB

= k{sir'nzfﬁ.—sin2 B)

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

=k x 2sin (A;B).CDS($) X2CDS(A+

=k x 2sin (A;B).CDS(A;B) ><2sin(

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




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

=csin (A-B)

= RHS.
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In any A ABC, prove the following:

c—bcos A B cos B
b—ccosA  cosC

Solution:
HS = c—bcos A
b—ccos A
b2+4c?—al
N b-c (bg—l-c — )
c— (hz c>—a?
B b (bi-l-cz—ﬂ.g )
i e
. 2c
b’ b2 ta?
2h

c2+a2—h?
2c

a2+h?—c2
2b




c24al—b?
2ca

a2 +bh?—¢2
2ab

cos B

cos C

= RHS.
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In any A ABC, prove the following:
a?sin (B - C) = (b? - ¢?) sin A.
Solution:
By sine rule,
a b c
sinA  snB  sinC

~a=ksinA b=ksinB, c=ksinC

k

RHS = (b2 -c?) sin A
= (k2 sinB - k2 sin2C)sin A
= k2 (sinzﬁ - sinEC} sin A

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

B+C B-C B+C
= k2 x 2sin( * ).ms( )x?cos( *

2 2

= K2 x 2sin(B—;C).m}s(B;C) X 25i11(

=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)




=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 - bccos A =a?-b?

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

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

1
2
= %(cz—l—az—bg—bz—cg—l—az)

= %(cz—l—az—bg) — (b2+c2—a2)

= %(232 — 2b?)

— a2 _ b2

= 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:23br:

Solution:




cos A cos B cos C

a b c
b2 4c2—al c2+al-b? al4+hi—c?
2be dca 2ab
= + +
a b Cc

l::uz—i—{:z—a2 (:2—|—32—b2 a2+b2—c2

2abc * 2abce + 2abce
o 2abc

B aZ 4+ b2+ c?
2abc
= RHS
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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 = —5— ——
a

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

a
1 1 sinZA sin’B
B R O



1 1 sin’B  sin’B

= Eﬁ'_'IF___z T ) [By (1)]
1 1

:g—?—gxo
1 1

= RHS
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In any A ABC, prove the following:

b_c_tan%—tan%
a _tan%—ktan%
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
- sin A

sin B -sin C
~Snfr_(BiO] [ A+B+C=m|

sin B -sin C

~ sin(B + C)




sin %
sin —B;C
sin(y — %)
sin(4 + %)
sin %CDS % — COS %Si]l %
- B__C B . C
sIn 5 CoS 5 -+ cos 5 SN 3
sin %cus % COS %sin %
COs %CGS % COs %CGS %
- sin %cus % 4 COs %sin %
COs %CDS % COs5 %CDS %
sin % sin %
Cos % COs %
o sin % sin %
C _|_ C
COs ? COs ?
tan % — tan %
tan % + tan %

= RHS.
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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,



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

sn (4 +5)

2

sin % .sin

C

2

sin (E — %)

(s-b)(s-c)
VT

2
e

B
cos 5

b

B
b cos 5

(s—b)' (s-c)(s-a)

Cik

(s-b).sin

B

2

_ b B
_E-b'm 2

b

cot —

(5= -p) 2

N B
~\la4c-b OO

v 2s=a+b+(]



2b B

= ?.cnt 5
.. cot E + cot E = 2 cot E
2 2 2
Hence, cot —, cot E cot — arein A.P.
I 2’ 2’ 2

Miscellaneous exercise 3| Q 13 | Page 109

aZ — b2
In A ABC, if £C = 90°, then prove that sin (A - B) = ——3
a2+b
Solution:
A
b
-
C d B

In A ABC, if £C = 90°

ncd=ateb? (1)
By sine rule,
a b C

simA snB sinC

_ a b B C
"sinA  sinB  sin90°
a b

¢ ... sin90° = 1]

" sin A sin B



ceinA=2 and smB=2 2
C C

LHS = sin (A - B)

=sinAcosB-cosAsinB

— 2 osB— CcosA By @)
C C

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

2a2 — 2b?

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

a b

Solution:



cos A cos B

Given: = (1
ven: — o (1)
By sine rule,
b
. k

sinA  smnB
~a=ksinA b=ksinB
. (1) gives,
cosA  cosB
ksin A k sin B
cosA  cosB
sin A sin B

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

~A-B=0

~A=B

=~ the triangle is an isosceles triangle.
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In A ABC, if sin? A + sin? B = sin? C, then show that the triangle is a right-angled
triangle.
Solution:



By sine rule,
sin A sin B sin C

= = = I(
a b c

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

. sin°A + sin°B = sin°C

k222 + k2b2 = K22

C a2 2= 2

~. 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

~a=ksinA b=ksinB c=ksinC

LHS = a2 (::052 B — cos? C) + b? (nt:«:»s.2 C — cos? A) + 2 (nt:n::-s2 A — cos? B)

= k2 sin? A[(l — sin? B) o (1 — sin? C)] + K2 singB[(l — sin? C) - (1 — sin? A)] + k2 sin? C[(l — sin? A) - (1 — sin? B)}

= k? sin® A{sin2 C — sin® B) + k2 sin® E(sin2 A — sin? C) + k2 sin® 'C(s'm2 B — sin® A}

= k2 (Sil:l2 A sin? C — sin® A sin’ B + sin® A sin? B — sin” B sin® C + sin® B sin® C — sin® A sin? C)
~ ¥(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 ¢ i
sinA  sinB  sinC

~a=ksinA b=ksinB, c=ksinC

Now,
in A
{cz -ad + bz} tan A = {c2 ~al + bE]I. S
cos A
2 2 2 ka
= (c +b* —a ) X -
c24h2—a?
( 2be )
2kab
:(c2—|—b2—az)>< E;c
c2 +b® — a2
= 2 kabc (1)
n B
{az b+ cz} tan B = (32 “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)



kb

al+c2—b?
2ac

= (az—l—cg—bz) P

2kab
:(az—l—cg—bz)x ave 5
a?+c2—b
= 2kabc .(2)
in C
(b2 -2 + a2 tan C = (b2 - + a?) . —
cos C
ke
2 2 2
= (a +b" —c ) X AT
( 2ab )
2kab
:(az—l—bﬂ—cz)x E’;c
aZz 4+ b° —c?

From (1), (2) and (3), we get
{c2—32+ bz}tanA: {az— b2+c2)tanB = 1{1:)2—c2 +32] tan C
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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:
acﬂszg—l—cccﬁzé:g—b
2 2 2
_ 14+ cosC 14+cosA 3b
A(5E) (F) -7
3b
.-.E(a+ac05{:+c+ccosﬂ}:?



~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 = E,whereﬁ < X < T

2
cosx >0
Nowcosx—vl—smx—q‘#l—% 1!
3
~tanx = smx_i__
Ccos X % 4

% = tan ! E
T 4
- sin ! (—;) :tan_l(%)
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 afly_ 7
an : an - an 3 an ) =71

Solution:



1 1 1 1
:tan_ll 51 ?1 —|—t.§m_1 31 81
L (T+5 843
— tan ! tan
. (35—1)+E‘“ (24—1)

—tEtIl_l E —|—l:a;11_1 E
o 34 23

o 6 I 11
= Lan — an I

17 23
6 11
:i:::m_1 7%
1_ix£
17 23

B L (138+187\ (325

M\ 39166 o\ 325
— tan 1(1] — ta.n_l(tan g)
_?T
4
= RHS.
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1 1—
Prove that tan ! VX = Ec-:}s_l (ﬁi)' if x € [0, 1]

Solution:



Let tan ! 4/X = y

Ltany = /X
SOX = tanzy
Now,

RHS = ~cos [+
= 2005 1+ x
1 _ 2

= —cos ! 1~ tan"y
2 1 +tan’y

1
=3 cos !(cos2y)

1
:—2 ey
5 (2y) =y
ztan_I\/E

= LHS.
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or 9 . /1 9 . f2v2
Show that 3 —45111 (3)—45111 ( 3 )

Solution:

We have to show that

l.e. to show that,



9 (1), 9, 12v2) _or
4Sl]l 3 4Sl]:l 3 _8

1
Let sin ! (E) = X

1 vi
- sinx = —, where 0 —
SIN X 3were {;1?{3

cosx >0

/ 1 [ 8 242
NDW,CDSXZVl—SiHEXI 1—52 gz(Tf)
_1(2«/5)
S X = COos ?
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\/1—|—x—\/1—x)_7r 1

Show that tan ! (

VI+x++v/1-x 4 2
Solution:
LHS = tan 1 [ MAFX—vI—x
vV1+x+41—x

Put x = cos ©

B = cos” K

= — — —COS

. LHS = tan— v1+cosf—+/1—cosB
vV1+cosB++/1—cosb

1 2(:052(5) — 251112(g)
= tan
_ 2{1052(%) + 251112(g)
L [VEeos(8) — VEsin(2)
= tan
| V2cos(g) + V2sin(g)
[ V2cos(§)  V2sin(§) |
_ tan_l vﬁcus{%} v@cos{%}
vﬁcas{%} x@sin(%}
| VEeos(®) T Vaeos(d)
— tan ! - Lo tan(%)
_1+ta,n(§)
T [ tan 1 —tan(g) [
| 1+tan §.tan(3)

1

1}(, for ——— < x

V2

VAN



= RHS.
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1
If sin (sin_l — + cos ! :t*:) — 1, then find the value of x.

H
Solution:
(st 5 +emt2)
sin | s1n E +cos x| =
- —1 1 -1 - —1
-, sin F +cos “x=sin = (1)
-~ sin ! l + cos 'x =sin ! (sin E)
5 2
1 T
-1 |
sin 5 +cos X 5
1 in lx + cos ! T
LXE = s = —
- [ sin  X-+cos X 2]
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—1 1
Iftan_l(x ) —l—tan_l(x+ ) = E, find the value of x.

X — 2 x4+ 2 4

Solution:



b2

4 x—1 L x4+1 T
tan | tan | i
an (X_ + tan (X+2) 1
x+1
x+ 2

5+

(=2)(E7)

Cx-DE+H2)+F(x+1)(x-2) _

C(x-2)(x+2) - (x-1)(x+1)

. (x +x—2)—|—(x2—x—2) B

T A -E-1)

_ x24+x—24x2—x—2

| x2 -4 —-x2+1

o 2x -4
—3

- T

4

< tan ! x
1 —

N

=1

=1

L 2x%-4=-3

2% =

2 _

1
1
XS = —
2

1
X = E—
V2
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If 2 tan'!(cos x) = tan}(2 cosec x), then find the value of x.

Solution:



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
g = 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_l( x ) =3 (tan_lx), forx > 0.

1+x
Solution:
. 1-x 1 -
tan l(l—!—x) :E(tan lx)
af 1-x\ 1
2tan l_l_x)—(ta;n x)
2 l—x)
tan ! 1::: 5 —tan 'x ... [‘,‘21:311_1)[:1:&11_1(
1_(1:[)
2(11:;)(14‘3{}2

R T
2(1 —x)(1 +x)

: (1+2x+x2) — (1 —2x+x2) -
| 2(1—x’)
1+ 2x4+x2—1+4+2x—x2 -
2 — 2x2
" =X

4x

1 —x2

)



6x2 = 2

. Kzzi
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-x=sin (g—i—ZSin_lx)
- R )
. 1-%=cos (2 sin }[ S]Il(i —I—é]) :cosﬂ}

~1-x=1-2[sin(sin”! x)]° ..[* cos20 =1 -2 sin%0]

“1-x=1-2¢
L2x-x=0
L x@x-1)=0

Sx=0 orx=—
2

1
When x = —
en x >



[ 5
w, L1
EI 1
i w,
r"ﬁ‘\ E
b | = AR
|
o |
. b | =
|:1I ~—
= |
# “ i
b | = m,
~— 'j|
,‘ﬁ\
| =
\\"‘-----"‘/

I
|
ml-
=
—
~—
—

[
|
[
Z
L
e,
&,
=
oy
pa

[
|
po| o

Hence, x = 0.
Miscellaneous exercise 3| Q 29 | Page 110

If tan-12x + tan13x = 11/4, then find the value of x.

Solution:

=] 5

tan 12x + tan™13x =

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

1 —2x x 3x
" 5—X = tan -
1 — 6x* 4
5 Bx =1 - 6x2
Z6Xx2+5x-1=0

LB6X2+6x-x-1=0
S BX(x+1)-1(x+1)=0



~(X+1)(6x-1)=0
~X=-1lorx=1/6
Butx>0 ~x#-1

Hence, x = 1/6
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1 2
Show that tan ! E —tan ! 1 — tan ! ﬁ
Solution:
1
—tan ! —
an 1

2
— tan ' (5) = RHS.
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1 1 3
Showthatcot ! = —tan ! — =cot ! =.
3 4
Solution:
3 1 4 1
LHS = cot — — tan E
1
—tan '3 —tan ° [ cot 'x =tan ! (



cen1(2) i xm (1))

= RHS.
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1 11
Show that tan ! — = — tan ' —
2 3 2
Solution:

We have to show that

tan ! 1 1 tan 1 11
an — — — tTan -
2 3 2
1 11
.e.to showthat3tan ! — =tan ! —
2 2
LHS = 3tan ! 1
2
1 1
—92tan ! = +tan ! =
an 5 + tan 5
| 2x3 . . .
=tan | —FF—| +tan - — .... 2tan " x = tan
- (3)
L 2
_1 ]- 1 ].
=tan [ | +tan =
= 2
| 4
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\/5 5%

3
Show that cos ! —— 4 2sin ! =
ow that cos 5 + Z2sm 5 6

Solution:

3 3
LHS = cos ! - 1 2sin ! £

= cos_l(cos g) +2sin ! (sin E) ! cos T _ ?

T m AT P _ -1 _
=5 +2(§) [ sin (sinx) =x, cos = (cos z) = X]
o 2
6 3
_ T Rhs
=5 - _
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3 13 ™
Show that 2cot ! — sec | — = —
2 M 12 2

Solution:



j e[t x (3|
— wee.. | cot T xX = tan —
3 X

2 x 2 2
— tan ! —32 [ 2tan 'x = tan_l( x 2)]
- () e

[ 4
— tan ! 3 ]
4
1-9
—tan ! 4 P e J — tan ! 12 1
N 3 5/ 5
Let sec | E =«
12
13
Then, sec @ = 12’ where 0 < a < g
Ltana =0
Now, tan a = \/sec? a—1
B 169 | — 25 B 51
¥ 144 oV 144 12
5% 12 1
ca=tan ' — =cot ! — ... ‘,'tan_lx —cot ' =
2 5% X
. sec N —— = CO — .
12 5%
Now,
3 13
LHS = 2cot 1 = —|—sec_1 —
2 12
., 12 41
=tan = — +cot -~ — ..[By(1)and (2)]



b | S

iy
e e | tan_l X + r:t:rt_l X — E]

=R

T

S.
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Prove the following:

1 4 V1I—x2

cos X = tan — ), ifx>0

Solution:

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

. i}
S|nce,x;~[],{)<:a<§

~sina >0, cosa>0

f V1I—%2 1 [ V1 —cos2a

Now,tan | — | = tan
X COS
-1 Sil'l2 X
= tan —
COS

— tan | (tan «)

== cos_lx

-1 1 \ 1 — X2 .
Hence, cos ~x = tan — |, ifx>0
X
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Prove the following:

(:05_1 X =Tm-+ tan_l (

Solution:
Let cos™ x = a
Then, cos ot = x, where 0 < a < Tt

, T
S|nce,x<0,5{a<n

V1 — x2 1 — cos2
Now, tan ! (—X) — tan ! ( v cor @ )

X

= tan”] (tan o) ...(1)

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

T
Consider,E — 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 ! (1—_}{2) — tan ![tan(a — )]

X

=a—T [ tan_l(tanx] = x]



= CDS_IX — T

ncos lx=n1 -+ tan ! (
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If | x| < 1, then prove that

2 2
2tan 'x = tan_l( x ) — sin | ( x

1 —x2 14 x2
Solution:
Let tan'x = y
Then, x = tany
Now, tan_l( 2x 2) —tan ! ( 21;::1111’
—X 1 —tan“y

— tan '(tan2y)

= 2}(

=2tan"x .. (1)

sin 1 2x _ 1 Z2tany
1+ x2 1 +tan’y




1 1 —x? o 1 —tan’y
cos = cos
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 £ -0
an (l—l—)q.r)—i_an (l—i—yz)—i_a]l (1—|—zx)
Solution:

af x-y 1 y-z L z-x
LHS = tan t 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
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m
ftan 'x+tan 'y +tan 'z = 2 then show that xy + yz + zx = 1

Solution:



tan ' x + tan | vy + tan 'z = 2

m—l(x_ﬂ’) ftanlz— ©
1 —xy 2

-1 1-—xw anr
"~ tan = —
2

S tan

| x+ytz-xyz | 7
1—zy—z2—y2 2
X+V+Z-XyZ
l —xy —yz —zx

iy , .
— tan X which does not exist

Sl -xy-yz-zx=0
XY +YZ+ZX =
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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



