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Exercise 13.2

Prove the following:
' ! 5 s =] 1 | 253
$iID —<+S 1 —=0C08 —
1. 13 25 325
! ' ) l | 9
tan —+4lan —=lan —
2 4 5 19
s 2 12
2lan"-—=sm’— ’ 12
3. 3 . [Him :Let,tan™ 3 = x.and, Show,sin 2x = ﬁ]
2 5,
tan 'B=200> ,E
4 119 13
5 sin” —l-+col"'3=£
J5
sin l§-+sin Ii:slﬂ 'Z
6 17 85
+ =] 77 :3 | |5
SI —wgiNl =008 —
7. 835 5 17
L P — .3
COS —+4Z21an —=SIn -
8 65 5 5
| o3 a8 X
tan —+tan ——-tan —=-—
& 5 9 4
, =3 =5
[H Int ; add , tan . +tan - then, proceed ]
. |4 . ] 5 s in) |6 N
SIN —+4SIn —+SIn — =—
10. 5 13 65 2
| l i g ) l | l
tan —<+tan -==tan -+1lan -
11. 1 6 3 p,
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' : 74
2tan —+lan —=—
4

12. 3 !

13. Showthat cos(sin-lx)=+]~x

14.  Show that sin(2cos” x)=2xfl -x*
15. Showthat cos(2sin”'x)=1-2x°
16. Showthat tan (-x)=-tan 'x

17. Showthat sin '(-x)=-sin 'x

18. Showthat cos—Il(-x)=x—cos x

19.  Show that tan(sin ' x)= —

I-X

-
=sin  —
.

X
20. Given thot
functions:

sinx, cosx, tanx, cotx, secx and cscx.

Solutions:
. 7 1 253
| sSiIn~ —+sin” — =¢08  ——
13 25 325
16t Gadn'2 & e
13 25
. 5 . 7
> SIng = — & sinfi=—
13 25
- 3 - 9
:cosﬁle——(%;) = }l. 2 _ ’_1._4:‘..:&:
- 169 169 123
B 576_24
5 Y625 25
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—a+f [ 6 =cos '(cos 9)]
=cos” [cos{a + )]
=cos | [cosacosﬂ—sina.sin ﬂ]

- 4[12 24 S 17]
=CO0S || ==X == — X —
13 25 13 25

- ,[288—35]
- COS

325
,[253]
=¢os | —
325
=R.H.S
.
Hence proved:  sin™ 2 i o m o
13 25 325
2 tan"-!-+lan"-l-=gan".2.
4 5 19
"L v
LLHS =tan'—+tan™' -
4
=tan"'| tan(tan" ) l " l] [-'-a+/3=!an"(!an(a+ﬂ))]
4 5
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544
e 1]
=tan"| 583
20
9
=t.':lnl /20
19
20
{55)
= tan —
19
=R.H.S
Hence lan'—l-+lan’l=lan’i
4 5 19
7 .
3 2tan” = =sin™ L
3 13
L.HS ZIan’g-

) )
l4+1an” y=scc” y

l+(%)‘?=s;ec2 y

-
|+ —=sec’y
9 )

4
SCC )’=6
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Therefore y =sin"'[sin2(y)]

=sin '|2sin y.cos y]

=sin"'[2.J"f_3.j_3-]

. .,(I2J
=sin | —
13

=R.H.S

Hence proved:

T .
2tan” —=sin” —
3 13
4 '@-:2%5'2
119 l
Y
RHS = 2c0s'-l—_'-
13
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12
Let y= T —
4 el T
12
COS Yy = —
13
. 12Y 144
= SINYy= I—[—) = [l -—
' 13 169

’169 144 ,"‘
169 13
tan y = 'é "-,;'
COs ¥ 13 12

Therefore tan '[1an2(y)]

4| 2tany
= tan ,
| -tan” y

=tan ' —2(%2), |
(%) |

=3

| (%)
1-(2H4)

| (%)

=tan |

_(144'2%44)
an"[gxﬂ}
12 119

- tan"" 10x12
- 119

= tan

www.topstudyworld.com



www.topstudyworld.com

= lan '[@]
119

COSU = Jl S 1 D7 4

= L.HS

. b,
Hence; ian 'Q—2cos e
119 13

5 in’ : +cot '3 z

; SIn. —=+¢ = —

N3 4

LHS = sin'7l;+cot 3
!

Let in —==a cot '3=
S .J§ 4]
. |
7§=sma .. cot ff=3

| +cot’ f#=cosec’ S

1+(3)° = cosec’ B

149 =cosec’ 8

10 = cosec” B

cosecl) = sﬁT).

: !
sin ff = —JI—_O-
cos f=cot f.sinfj

www.topstudyworld.com

Mathematics



www.topstudyworld.com Mathematics

:>a+ﬂ=cos"[oos(a+ﬂ)]

=cos” [cosa.cos f-sina.sin f3]
=m,[:z 31 | ]
B0 5o

%

=COS

A N &‘los
& -

|
:

Iu.

=

5

l
7

rg
= COS -
4

[
-
wor|
2

w

= R.HS

Hence proved;

sin’ l +eot'3=2
5 4

6 sin §-+bln|'§' sin -?—?-
' 5 17 " 85

y 3 a4 8

L.H.S sin” =+sin” —
5 7
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_ [9 _ h_(8/ Y
=y~ /25 'J' (%7)
~ [25-9 _ [ 64
Y 25 Y 289
_ |16 ~[289-64
25 289
4 _ 225
5 Y289
a = cos fJ 3
cosa = — =
5 NT)
cosﬂ=-:—_5]-
Therefore = a+p

a+p =smn’(sin(a+p))

=sin"’ [sin (1.COS f3 + COS . SIn ﬁ]
=sin”| Yox190+ Yox 513 )

45 3"
85 85

85

4
5

it
- 1[45+32]
o
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= R.HS

Hence proved;

e . .
SiIn ' —+SIn ' — =810 —
5 17 85
. -.,177 . ..;3 -y 15
7. sinm — =SIn| — =Co0s —
5 17
LHS = sin IE--:;in '2-
85 5
Let a=sin"2 : ﬂ=sin"-§-
85 S
. 77 . 3
sSINa = — , s fy = —
RS p 5

cosa=Jl—sinza : cos ff=+fl =sin’ S

858 -(77) . 5
=J—, . = [1-
(85)° AS
36 | 25-9 16
cosd =— - = | — T —
85 J 25 25

Therefore, =a-p
=cos [oos(a—ﬂ)]

=cos”' [cosa.cos B +sina.sin 3]
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36 4 77

=COS | —.—4—.
855 8

144 231

, 63

LHS = cos'—+21an

let =

65

., 63
COS  —
65

5
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. ,4225-3969 " ﬁz_\/z__é_
4225
5
s, = cos = —
4225 26
: 16 :
sna = — sin f# = tan ff xcos f}
65
I S5
—
5 426
bmﬂ-—l—-
26

Therefore a+2p
a+2f =sin’[sin(a+2p)]
=sin '[sina.cos2 8 +sin2f.cos a|

e wl) l6 > o . 63
= sin [-()—S-x[cos J3 ~sin ﬂ]+(2.sm/3cosﬂ)-6—§]

"Sil'll:ﬁx[i_L]‘*' 2i l .6_3.
) 26 26 165 |

-
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. ,[77]
=sin | —
85

=R.HS

Hence proved

, 63

cos~ — + 2tan =
65

=sin

R

a1
S

|z+m|§__ml

R 5

tlan

O | 90
I
PR

LLHS = tan™ -§- +1an”’ 2 —tan” §»

[ an”’[ tan(tan " @ +tan”' B)|= tan[

27/ "
=tan"’ 20 | _tan' =

1]

/zoJ 2
=tan’ [-"?"—7-]-lan"'-i
- 1] 19

| - /9]
=270 Ko

| 513-88
209
209+ 216

L 209

= lan

=tan"
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[425]
=tan | —
425
=tan (1)
_
=7
=R.H.S
10.  sin 'i+>in 'ih.ln E:E
5 13 65 2
LIHS =sm -‘-4-+sm -§-+5in".!_6.

65

1|4 169-25 5 [25-1 16
=sin_ | = - — [+sIn” —
S 169 13 25
4 16
= SIn —x—+—x— + SI —
B
r 16
= sin —4 4 [
[65 65] 65
:[63] 416
= SIN —_— sIn
5
163 ] (16Y 16 63\
=807 || = dl=]| =1 # = ll=] =
65 s) 65 65) |
_ 1| 63 f_ 256 ,4225 3969 |
S 4225 65 4225
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. 1] 63 ’4!69 16 | 256
=sin | — +—
65 Y4225 65Y4225

. _,[63 63 16 16]
=SIN | =X X
65 65 65 65

= sin

l'4la9+_256
| 4225 4225

| _,[4l69+ 256]
-s.n | ——

4225
.",[4225]
=S
4225
=sin (1)
=&
2
=R.H.S
Hence proved,  sin '-‘-‘-+sin ’i-m '-l—6-=£-
5 13 S 2
| G0 = !
11 tan'ﬁ-+tan'g=tan'§-+tan‘§-

1 5

=iians) _“+6
oL 2
16
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Hence proved:
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= lan

[ 2
= tan iJﬂan 1

=lan'[-3—]+lan"-‘-
4 7

lan
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2144
_san-1] 28
=W 138-3
L 28 J
25
| T
= lan .-i-g*
| 28
=tan (1)
=&
4
=R.H.S
Hence proved
Zlan’-!-ﬂan’l:-z
3 7 4

13. Show that cos(sin '(x)) = Jl -X
L.HS =cos(sin '(x))

Let y = sin”'(x)

=smy=x
Cos ' = JI ~sin” y
=Nl=-x

Therefore
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——r
=JI-x* =RHS

Hence proved

cos(sin”'(x)) = V1 - x3

14. Show that sin(2cos™ x) = 2xy/1-x’
LHS =sin(2cos™ x)

let cos'x=y

=>COSy =X

sin y = \}l —cos’ y =l -x°

=sin(2y)=2sny.cos y

=2xJl-x' =R.H.S

Hence proved

sin(2cos ' x) = 2,\'\}! - X"

15. Show that cos(2sin ' x)=1-2x"
LH.S =cos(2sin”' x)
Let y= sin" X

=>smy =x
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Hence proved

cos(2sin”' x)=1-2x°

16. Show that tan '(-x)=—tanx
LLHS =tan'(-x)
=tan"'(0—.r)

~ tan(0) - tan(x)
| + tan(0)(1an x)

(- tan(x)
| +0

= —tan(x)

=R.H.S

Hence proved

tan”'(-x) = —tanx

17. Show that sin (-x) = —sin '(x)

L.H.S =sin"(-x)
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Let sin'(-x)=y

=SsIny=—X

=sm(=y)=x

-SINy=Xx

SIn y = =X
y==sin" (x)

sin '(—x) = —sin ' (x)
=R.H.S

Hence proved sin '(-x)=-sin"'(x)

18. Show that cos '(-x)=x-cos ' x
cos ' (-x)=m—cos' x
-x =CoS(7 —=c0s™' x)

= COS T.COS.COS ' XY+ SINT.SINCOS ' x

= (=1)(x)+ (0).sin(cos ™' x)
-X ==X

Hence proved

cos (—-x)=m—cos ' x

X

Jl—.r:

19. Show that tan(sin ' x) =

LHS =tan(sin ' x)
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Let y=sin"' x
>SmMy=x
And cos y =4l =x’
sin y X
lan y = - = -
COs ¥ ="
- X
y = tan ‘
| = x°

=tan| tan ' — - |
! l=x" ]
- X
| - x°
Hence provedad
s f X
lan(sin " x)= ;
1 -Xx°
20. Giventhat y=sin’ -% , find the values of following trigonometric functions

1. sin x; 2. cosx; 3. tanx; 4. cotx; 5. Sec x;

6. cosec x
Solutions
st}
—-Sln -
2
. l
2 SIMNX ==
2
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Hence,

Hence,

Hence

Hence

Hence

: ]
SINY =—
s,
|
COSEOCX = = =
SIN X
cosecx =2

ool
l

2

cos.tle—sin‘ X
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Hence cColx = \/5
50.
: | -
SINY = — cosecx = 2
2
COS X = \ﬁ SECX = .
¥ 2 ﬁ
I
fan x = == cotx = \/5

S
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