FYJC - MATHEMATICS & STATISTICS

PAPER -1

Ex 5.7
INVERSE CIRCULAR
TRIGONOMETRIC FN'S
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Q SET - 1
01. tan™! g + tan”! ’1_\ e
3 5

02. tan [ 7] + tan-! 1_ =

9 7 N8 7
sin~! (sine) = @
-1 _
cos '(cosB) = 0 03. Ton][i] * tan-t [ 1 -
tan~!(tano) = 0 5 4
, . 04. cot™'[8] + cot '[9 =
sin (sin"'x) = x -
7
cos (cos™1x) = x
tan (tan71x) = x 05.
tan~! [i]+ tan™! [i] +tan™! [i
cosec I(l/x) = sin"Ix 2 S 8
sec”(1/x) = cos Ix
cot™1(1/x) = tan~'x 06.
tan™! |3 |+ tan”! [ 3 | —tan”]
4 5
sin“!x  + cos Ix = 12
tan!x + cot Ix = /2
_ _ 07.
sec”Ix + cosec Ix = m/2 2tan~1{ 1 + tan-! {1 )=tan"!
3 4
-1 -1 _ -1 e N
fan™'x - tan”'y = tan X -y 08.
LT+ xy

tan~'x + tan”ly tan™! (( x +y

LT - xy
QSET -2
HOWEVER if xy > 1 THEN
01.
cosTl | 4| + cos7! [12] =
tanTIx + tan7ly = w+tan ! x+y 5 13
1 — xy
02.
sin"l [3 ] + cos! [12] =
5 13
03.
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Ex 5.7 INVERSE CIRCULAR TRIGONOMETRIC FUINCTIONS

04.

cos™! [12] +
13

05.
2sin~! [

06.
sin”! 3 + cos”! i = T
J34 7 4
07.
sinT! | 2 + cos’! 5| =
I3 Joe| 4
08. Prove
2cot™ [ 3 + sec’! (13] =&
2 12 2
09. Evaluate
sin [cos™1[ 4 + tan 1 5
5 12
QSET -3
01. tan™! sin 2x = x
1 + cos 2x
02. cot™! sin 2x = X
1 — cos 2x

03. fOn]J 1 - cos 2x = X
1 + cos 2x
04. tan™! [cosec x - cotx] = x/2

05. tan-] | 1 —cos X = Xx/2
1+ cos x
06. tan~! [cosx - sin x = T4 —x
(cos x + sin X
07. cot™! 1 —sin x = T4 +%
1 + sin x
08. tagn~! Cos X = T4+ %
1 —sin x
09. tfan” ocosx—bsinx] = x
b cos x + asin x
QSET -4
01. cos ! (4x3 -3x) = 3cos 'x
02. cos-1 | 1-x2| = 2tan"1x
1+ x2
03. sin-1 1—x2] = x5 - 2tan "!x
1+ x2 2
04. tan—! [3x—x3 = 3tan-'x
1 + 3x2
05. tan-! X = sin-! [x
Ja? - x? a
06. tan 1|1 -x = 1 cos Ix
1+ X 2
07.
tan 7! J1+x2 +J1—x2. = 1 + 1cos (x?
J]+x2 —J]—xz. 4 2
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SOLUTION TO Q SET - 1

ol. tan"'[{2 | + tan 1|1 | ==
3 5 4
2+ 1
3 5
= tan" 1|7 _ 2 .1
3 5
10+ 3
= fOn_] 15
15-2
15
= tan1 |2
13
= tan~ (1)
= T/ 4
02. tan™'| 7 | + tan! [1 | =_m
9 8 4
7+ 1
9 8
= tan" |1 = 7
9 8
56 +9
= tan™! |72
72 -7
72
= tan1|®2
65
= tan~1(1)
= T/ 4

03.

04.

3+ 1
5 4
tan™h |1 - 3
5 4
12+5
tan~! 20
20 -3
20
tan~! | 2
17
tan~1(1)
T/ 4
coT‘1[8] + cotl (9] = m
7 4
tan”1| 1 + tan 1|7 =T
8 9 4
1+ 7z
8 9
tanTl 1 - 1 .7
8 9
tan~!
tan-1 |82
65
tan™1(1)
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05.
tan™! {1 |+ tan™! [ 1 | +tan™! [ 1T
2 5 8
LHS
1+ 1
0 2 > + Ton][i—
= tan 1- 1 .1 8
2 5
5+ 2
= tan-! 10 + Ton][J_
10 -1 8
10
= tan ' | Z | + tan? |L
9 8
)
Z + 1
9 8
= tan M1 - 7
. 9 8
56 +9
= tan7! |72
72 -7
72
= tan1|®2
65
= tan~1(1)
= T/ 4
06.
tan™! |3 |+ tan”! [ 3 | ~tan”! | 8
4 5 19
LHS

= tan™!

= tan” | 22| - tan? | &
11 19

= tan' 11+ 27 8

= tan”!

= tan”! 425
425

= tan”1(1)

= T/ 4
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3+3

= tan~! 9 + Ton_][J_
9 -1 4

a|=
———

= tan ' | & | + tan!
8

= tan 1|3 | + tan? | L
4 4

3+ 1
4 4
= tan"l |1 - 3 1
4 4
12+ 4
= tan”! 12
16 -3
72

= tan~! L6
13

N
—
o
S
|
oo
o |—
———
+
N
—
o
S
|
oo
o |—
———
+
-
()
S
|
lo——
< |-
————
I
-l>|;|

5+ 8
= 2tqn™! 40 + tan”! []_
40 - 1 7

40

2tan~!

13 [+ tan”! j_~
39 7 |

2tan™! (1 )+ tan (1)
3 7

ton‘[

|-
—
+
—
o]
5
L
—
|-
—
+
—+
o]
S
L
—
~ |-
—

tan~!
tan™!
tan™!
tan™!
3+ 1
_4 7
tan7l {1 - 3 1
4 7
21 + 4
tan™! 28
28 -3
72
tan™! 2
25

tan~1(1) = /4
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SOLUTION TO Q SET -2

or1.
cos’! | 4| + cos7! [12] =cos71[33
5 13 65
STEP 1
cos™! 4 = A
5
4 = COs A
5
cos?A  + sin?A = 1
16 + sin?A = 1
25
sin?A = 1 - 16
25
sin?2A = 9
25
sin A = 3
5
tan A = sin A
cos A
tan A = 3
4

HENCE COS_‘[A] =

STEP 2

cos! [12] = B
13
12 = cosB
13

cos2B+ sin2B = 1

|

144  +

sin2B

sin2B

sin2B

sin B

tan B

tan B

HENCE COS][

12] = tan~! 5
13 12

STEP 3
cos™! 33
65
33
65
cos2C +
s
652

|

sin2C

sin2C

sin2C

sin2C

sin2 C

sin2 C

sin2 C

cos C

- -
652

= 652 - 332
652

= (65 + 33)(65 - 33)

652

= (98)(32)
652

= (49)(64)
652
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sin C = 7x8
65

sin C = 56
65

tfan C = sin C
cos C

tan C = 56
33

C =

tan~! [

56
33

HENCE cos”'[33] = tan"![s6
65 33
STEP 4 :
cos’! | 4| + cos7! [12] =cos71[33
5 13 65
WE PROVE

tan™! [ 3| +
4

LHS

tan~!

= tan”! [

= RHS

36+20
84

48-15

84

56
33

tan”! | 5
12

tan”! | 5
12

tan™1| 56
33

|
|

02.

sin™! | 3
5

STEP 1
sin”] 3
5
3
5
sin2A +
9 +

cos™!

= sin A

Ccos2A

COs2A

COs2A

COs2A

cos A

tan A

tan A

ERl

sin A

cos A

56
65

cos?B+ sin2B

144  +

sin2B

cos B

|
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sin?B

sin?B

sin B

tan B

tan B

Ex 5.7 INVERSE CIRCULAR TRIGONOMETRIC FUINCTIONS

25
169

HENCE cos ! [ ]

N

STEP 3

sin~! [

sin2C

562
652

56

65

56

65

+

+

= sin C

cos2C

cos2C

cos2C

cos2C

cos?2 C

cos?2 C

cos C

652

652 — 562

652

(65 + 56)(65 - 56)

652

(121)(9)

652

cos C = 33
65
tan C = sin C
cos C
tan C = 56
33
C = tan”! | 56
33
HENCE sin! 56 = tan™! 56
65 33

STEP 4 :

sin~! [

WE PROVE

2]

tan™! 3
4

= tan”!

= tan”!

+ cos™!

+

+

tan~!

tan™!

Sl 1@

sin~ ! [
’ron_][

56
65

56
33

|
|
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77
85

03.
sinT? [3 | + sinT! [ 8] =sin7!
5 17
STEP 1
sin”! 3 = A
5
3 = sin A
5
sin2A + cos?A = 1
9 + cos?A = 1
25
cos?A =1 - 9
25
cos?A = 16
25
CosA = 4
5
tan A = sin A
cos A
tan A = 3
4
A = tan”! [ 3
4
HENCE sin™! (3] = tan’![3
5 4
STEP 2

sin~! [

sin? B

64
289

8_ —
17
i -
17

+ Ccos2B

+ CO0s2B

sin B

|

10

cos?B

cos?B

cos B

tan B

tan B

HENCE  sin”! [ 8

STEP 3
sin”! [77] = ¢
85

77 = sinC
85
sin2C + cos2C =
772 + cos2C =
852
cos2C =
cos2C =
cos2C =
cos2 C =
cos2C =

1

- 772

852

852 — 772

852

(85 + 77)(85 - 77)

852

(162)(8)

852

(81)(16)

852
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cosC = 9x4
85
cos C = 36
85
tan C = sin C
cos C
tanC = 77
36
C = tan”! |77
36
HENCE sin™! [77] = tan"![77
85 36

STEP 4 :
sinTl [3 | + sin!
5
WE PROVE
tan™! [3 | + tan”!
4
LHS
=tan™! [ 3 + tan”!
4
3 +8
4 15
= tan" |1 - 3 .8
4 15
45+32
= tan”! |60
60-24
60
= tan 1| X
36
= RHS

sin~! [
= ’ron_][

oY o

o |°° ~ |°°

| SE— ———
| I

77
85

77
36

11
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5

04.
cos™! [12] +
13
STEP 1
cos™! 12 =
13
E =
13
cos?2A  + sin2A
144 + sin2A
169
sinZ2A
sinZ2A
sin A
fan A
fan A

sin”!

cos A

Ex 5.7 INVERSE CIRCULAR TRIGONOMETRIC FUINCTIONS

119
120

STEP 2
sin~! 5 =
13
i =
13
sin?B + Ccos2B
25 + CO0s2B
169

sin B

|

12

cos?B = 1 - 25
169
cos?B = 144
169
cos B = 12
13
tan B = sin B
cos B
tan B = 5
12
B = tan”! [ 5
12
HENCE sin"! [ 5] = tan7!(5
13 12
STEP 3 :
cos! [12] + sin"? [ 5] =cot7 119
13 13 120
WE PROVE
tan™! | 5 + tan”! | 5] =tan71|120
12 12 119
LHS
=tan™! [ 5| + tan’! [ 5
12 12
oS + 5
12 12
= tan" |1 - 5
12 12
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05.
osin”! [ 3
5
STEP 1
sin~! 3
5
3
5
sin2A +
9 +
25

= A
= sin A
cos?2A = 1
cos?2A = 1
cos?2A =1 - 9
25
cos?A = 16
25
Cos A = 4
5
fan A = sin A
cos A
fan A = 3
4

Ex 5.7 INVERSE CIRCULAR TRIGONOMETRIC FUINCTIONS

T
4

tan™! [i] =
1

HENCE ﬂﬂ_1[

STEP 2 :

2sin~! [3
5

We Prove

otan™! [ 3
4

13

3 +3
4 4 - tan”!
= tan"l |1 - 3 .3
4 4
= tan”!
= tan”!
]
24 - 17
7 31
= tan~ |1 + 24 .17
k 7 31
744-119
- tan-l |_217
217+408
217
= tan1 |22
625
= ’ron_](l)
= T/ 4
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06. 16 + sin2B = 1
sin”! 3 + cos”! i = T 17
[34 N7 4
sin2B = 1 - 16
17
STEP 1
sin2B = 1
sin”! [3 ] - A 17
\,a sin B = 1
3 = sin A 17
,3_4 tan B = sin B
cos B
sin2A + COS2A = 1
tan B = 1
9 + COS2A = 1 4
34
A = tan~! 1
cos?2A =1 - 9 :
34
2 - _ _
COs A 25 HENCE cos™| 4| = ftan 1 1
34 M7 4
cos A = 5
lsa STEP 3
tan A = sin A sin!1 | 3 + cos | 4
cos A —
34 7
fan A = 3
— We Prove
5
=1 =1
A _ tan-] 3 tan [i] + tan [1_]
— 4
5 5
3+ 1
HENCE sin™! (3] = tan’!(3 Ll
— — = tan 1- 3 .1
[34 5 i
5 4
12+ 5
STEP 2 = fan”l |20
- Z 20-3
cos‘1[ 4] = B 20
7
= tan™! 7
17
4 = cosB
h7
= tan~'(1)
cos?B  + sin2B= 1
= T/ 4

14
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07. 25 + sin?B = 1
sin~! 2 + cos’! 5 = T 26
[13 Jas| 4
sin2B = 1 - 25
26
STEP 1
—_— sin2B = 1
sin” [2 ] - A 26
\,ﬁ sin B = 1
2 = sin A 26
,F tan B = sin B
cos B
sin2A + COS2A = 1
tan B = 1
4 + COS2A = 1 5_
13
A = tan~! 1
cos?A =1 - 4 5
13
2 - _ _
cos?A 9 HENCE cos''[5] = tan7![1
13 26 5
cos A = 3
\,F STEP 3
fan A = sin A sin~! 2 + cos”| 5
cos A —
I3 J2s
fan A = 2
— We Prove
3
-1 -1
A _tanl 2 tan [g] + tan [1_]
3 3 5
2+ 1
HENCE sin” ! 2 = tan !9 -1 3 5
— — = tan 1- 2 1
[13 3 i
3 5
STEP 2 = tan”!
cos‘1[ 5] - B
J2e
= tan”! 13
13
5 = CcosB
26
= tan~'(1)
cos?B  + sin2B= 1
= T/ 4

15
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08.

Prove
2cot™1( 3 +
2
STEP 1
sec! [ =
12
cos’! [12] =
13
E =
13
cos2A  + sin2A
144 + sin2A
169
sin2A
sinZ2A
sin A
fan A
fan A

Ex 5.7 INVERSE CIRCULAR TRIGONOMETRIC FUINCTIONS

cos A

HENCE 566‘1[

STEP 2

2cot™1[3 ) +

2tan~1[ 2] +

sec”!

tan~!

16

=tan 2 1+ tan [ 2) + tan! 5
3 3 12

2+ 2
. 3 3 + tan7l| ==
= tan 1- 2 .2 12
3 3
= tan™!
= tan”!
= tan”!
= /2. tan"Ix+ cot™Ix = m /2
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09. Evaluate

sin |cos™! 4 + tan7l 5
5 12

STEP 1

cos™! 4 = A
5
4 = COos A
5

cos?2A  + sin?2A = 1

16 + sin?A = 1
25
sin?2A = 9
25
sin A = 3
5
tan A = sin A
cos A
tan A = 3
4

>
I}
—
Q
3
|
—
w
—

HENCE cos '( 4] = tan’!(3
5 4
STEP 2 :
— ~
sin lcos™1( 4 + tan 1 5
5 12
L ))
o . ~N
= sin |tan [ﬁ] + tan [_5]
4 12
L J,
3+ 35
= sin tan”! 4 12
- 3 .5
4 12
. [ 3820
= sin tan 48
48 - 15
48
= sin tan”! |26
33

17

STEP 3
tan™! 56| =B
33
56 = fan B
33
1 +tan?2B = sec?B
1+ 5642 = sec?B
332
sec?B = 1089 + 3136
332
sec?2B = 4225
332
sec B = 65
33
cos B = 33
65
tan B = sin B
cos B
56 = sinB
33 33/65
sin B = 56
65
HENCE tan'(54) = sin7! [s6
33 65

FINALLY , THIS IS HOW THE SUM HAD PROGRESSED

r

sin|cos™![ 4
54

-
(o R
= sin |tan 3
44

-

A
+ tan7! 5
12

2

R
+ tan”! 5
12
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SOLUTION TO Q SET -3

01. tan”! sin 2x ] = X 04. tan! [cosec x—cotx] = x/2

02.

03.

tan™! {2 sin x . cos x]

2 cos 2 x

\

tan™! { sin x
cos x

tan™! [tan x]
X = RHS
cot™! sin 2x = X

1 — cos 2x

cot™! {2sin x . cos x
2 sin 2 x

\

-

cot™! [ cos x ]

L sin x

cot™! [cot x]

TOH_]J] - COs 2X = X

1 + cos 2x

tan 1| 2 sin2x
2cos?x

tan™! sin x
cos X
mnfhon X]
X = RHS

18

05.

06.

= TO"\][]—COSX]

sin x

tan~! 2 sin2 x/2
2 sin x/2 . cos x/2

tan~! | sin x/2_
CcOos X/2

tan™! [tan x/2]

X/2 = RHS
tan~! | 1 —cos x = x/2
1 + cos x
tan™1| 2 sin 2 x/2
2cos 2 x/2

tan™! [sin X/2 ]

COoS X/2
tan™! [tan x/2]

X/2 = RHS

tan™! [cosx - sin x} = m/4-x

COS X + sin x

COS X — sin X

ran- COos X

an
COS X + sin x

COs X



JKSC - FYJC 18 = 19 : PAPER - 1 Ex 5.7 INVERSE CIRCULAR TRIGONOMETRIC FUINCTIONS

= tan™! [ 1 - tan x tan /4 + tan X/2
= tan”'| 1 _ tan m/4.tan %/a.

\1+’rcmx

= tan™! tan ("/4 + %/2)

= tan~! tan /4 - tan x ]

\1+’rcmTt/4.Tonx

= T4 + %9 = RHS

= tan”! tan (/4 - x)

= (/4 -x) = RHS 0g. tan”! [ cos x ] Tr4 + %o

1 —sin x

cos? x —sin? x

07. cot™m |1 Zsinx = ™4+ % = tan”! 2 2
. cos? x +sin? x — 2.sin x . cos x
N1+ sin x - - - -

2 2 2 2

= tan”!

1 +sin x = tan I( . .
]—. (cos */2 = sin */2)( cos */2 +sin */2)
- sin x
| (cos */2 — sin */2)?
= tan™ [ cosX/2 + sin X2
cos? x +sin2 x + 2.sin x . Cos X cos Xz sin /o
= TOH_] 2 2 2 2 N
cos? x +sin2 x — 2.5in X . COS X_
2 2 2 2
cos */2 + sin */2
: cos */2
= tan” x -
= tan”! J( cos X/2 + sin¥/2)? cos*/2 - sin*/2
- cos %/
(cos X2 — sin */2)2 2
N = -1
= tan ! [ cos X2 + sin ¥/ fan [w]
_ X
cos X/2 — sin X/2 1 tan */2.

cos *X/2 + sin */2

= fan”! [ tan w/4 + tan X/2 ]

cos X/2 1 - tan m/4.tan */2.
= -1
fan cos *X/2 — sin X/2
cos X/2 x
= tan~!  tan (7/4 + X/2)
= tan [ 1 + tan ¥
1T — tan */2 = T4+ %9 = RHS

19
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09. Ton“[ a cos x - b sin x ] =

b cos x + asin x

a cos X — b sin x

- tan-! b cos x
b cos x + asin x
b cos x
acosx — bsinx
- tan-! b cos x b cos x
b cosx + osinxJ
b cos x b cos x
a - tftanx
= tan”! b
1 + a.tanx
b
= tan"l @ - tan"ltanx
b
= tan”! 4 _ x
b

X

SOLUTION TO Q SET -4

01. cos ! (4x3-3x) = 3cos'x

LHS

cos™! (4x3 - 3x)

Put x = cos 6

= cos™! (4cos3 6 - 3cos 9)

= cos™! (cos 30)

= 360

3 cos'x = RHS

20

02.

03.

04.

cos-1 | 1=-x2| = 21tan Tx

1+ x2

LHS

cos—1 1 - x2
1+ x2

Put x =tan 0

= cos™! [1-tan26
1 + tan20

= cos’! cos20
= 20
= 2 tan ~Ix = RHS
sin—1 ]—X2]=n - 2tan " 1x
1+ x2 2
LHS
= sin ~! 1 - x2
1+ x2
Put x = tan 0
= cos! [1-tan20
1 + tan20
= sin~ ! cos?20
= sin~!  sin ("2 - 20)
= T/ - 20
= T/p — 2tan “Ix = RHS
tan~] [3x—x3 = 3tan-'x
1 + 3x2
LHS
= tan”! [3x—x3
1 + 3x2
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Put x =tan 0 06. tan-'| 1 -x -
J1+x
= tan-! [3 tan 6 - tan3 0
1+3tan?e 1 LHS
= tan-! tan 30 = tan | 1-x
J1+x
= 36
Put x=cos 6
= 3tan 7! x = RHS
= tan-1]1-cos o
J 1 +cos®
05. tan-! X = sin7! [x
=R
= tan-1] 2sin2 62
s |2 cos2 02
= tan! X
[‘GQ_XQ] = tan!|sin 9
J cos e/2

Put x = asin 6
= tan”! tan Y2

= tan='[  asin 6

= tan='[  asin 6 ) - 1 cos-lx

= tan”! &]

JaZ2cos?2 e
.

= tan=1[ a sin 6 ]

a cos o

= tan~!  tan 0
Sin® = x_
a
= e —>
0 = sin _]L
= sin~! | x q
[ /
a
= RHS

21
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07. EXTRA
tan M J1+x2 + [1x2 | = 1+ 1 cos T x2)
L . . I
lex2 — [1x2 4 2 tan™11 + tan7'2 + tan7!3 T
NOTE
LHS : Dividing numerator & denominator by if xy > 1 THEN
J1+x2
tan~Ix + tan7ly = n+ton][x+y
1 —Xx
1+ |1-x2 y
= tan™! 1+x2
LHS
1 - [1-x2
5 = tan 11 +71 + tan’! 2+3
1+x
1-2.3
= fan _](])*‘TOI’] RS = tan”!'1 +7m + tan7!| 5
1+x2 _5
= tan"'1 +m + tan’! (-1)
= 1 + tan “T[1-x2
4 1+x2 . 0
= tan™'1 +1m® - ftfan 1
Put x2 = cos 20
=5
= m + tan "'|1-cos 20
4 1+ cos 20
= m + tan ~1|2sin20
4 2c0s26
= + ’ron_][’rone]
4
NOW
=mT + 0 ; cos20 = x2
4 20 = cos (x?)
6 = 1cos'(x?)
= m + 1cos (x? 2
4 2

22
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