Chapter 13 Exercise 13.2

Question # 1

Prove that:
G D R _1 253
(I) sin " —+s8In — =Cc0s ——
13 25 325
. 45 a7
Solution LH.S =sin —+sin —
13 25

sin”! A+sin’IB:sin’l(A\/l— B’ +B\/1—A2)
.4l 5 [ T 7 (5]2
=sin" | —,/1-| — — —
13 25 13
. \/W r
=sin"~ -
625 25
5 1576 7 (144 ] 7[12]
1, +—1’ +
625 25¥169 25 25013
. .[120 84] [204)
=S1n —
325 325 325

=£—cos"[ﬁ} sin'lﬂzg—cos'lé?

2 325
=cos ' (0)—cos {ﬁ}

325
- cos ' A—cos”' B=cos™ {AB+ (l—A2 )(I—JB2 ))

=sin" | —,[——

§= cos ' (0)

=cos™ (0){%)+ (1—(0 2 204
325 325
el g (1_0){1_ 41616 64009
105625 105625
=cos™’ 1009 =cos"§ =R.H.S
105625 325
Question # 2
-1 1 -1 1 -1 9
Prove that:tan™ —+tan” —=tan™ | —
4 5 19
Solution LH.S = tan'%+tanl§
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Question # 3
Prove that;
Ztan"'%—sm"'E
3 13
Solution Suppose
12
Bl . wonmmmmminmsinsom
si T (1)
: 12
= SIng=—
13
—— 12y 144 5 5
Now cosa=+1-sin‘a =,1-| —| =,/1-— =,]—=—
[13] 169 169 13
& [l—cosa 1_513 %3 8 4 2
Now tdnE o 1a= 3 =13 :Ezgzg
cos 1+3 s
= E—‘[an {EJ = a’—Ztan_lz .................. (i1)
2 3
from (i) and (ii)
2tan l—*sm"2 proved.
13
Question # 4
Prove that:
tan"@:Eco‘fIE
119 13
Solution  Suppose
120 :
o e O i
119 o
120
= tang=——
119

Now seca=+1+tan’ @
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203 _ 418400
119 14161
28561 169
14161 119
1119

So cosa =

secay 16/19 169

: 1411 28
Now cos Y = {l+cosa =\/ %69 =\/ /69 ] _12
2 2 2 2><169 V169 13

S 12 = a=2cos 12 esverssmrmons (ii)
2 13 13
From (1) and (ii)
tan™' @ =2cos™ E proved.
119 13
Question # 5

Prove that:

gint o oor3="%
Sin” T

Solution Suppose

= sina=

5

Now cosazm ="1— /\/— 2 =m =Jy_5 =7J§
sina /J_
So tan@ =

cosax /.\/_

- @=tan '}é ..................... (i)
From (i) and (ii)
sin”' —==tan™'—
J5 2
-1 -1 ]- -1 -1 1
Now cot” 3=tan  — cot” x=tan —
3 X

And LH.S =sin™ vy +cot™3

V5
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5 .. o
=tan —+4+tan —
2

3

5
=tan'££} =tan"'(1) =% =R.H.S proved.

%
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Question # 6
Prove that:

a8 B, ,[77)
S;n —+SIn  — =81 {—
5 17 85

8

Solution LHS= sin"'g-i-sin" =
.43 Bt o8 VAN
i [g\l -(37) +ﬁ\/“%)
3‘] 64 8J9 [3 1225 8 {16
- J-—4— Jl-— | =sin" | = J—+—,[—
5 289 17 25 5V289 17\'25
:qinfl é[gj+i[i :qinl[£+£]
) §\1Ts 17\5 ) 85 85

=sin""' E] =RHS  proved.
85
Question # 7
Prove that:
. 4T i3 .[15J
sin_ ——sin  —=cos | —
85 5 17
Solution L.H.S =Sin_lﬂ—sin_l§
85 5
T S T i ] =
=|——=c0§ — |—| —= - vsinT x=——cos X
2 85 2
T 477 T 2 i 3 Wl
=——c08 ———+c0s — =c08 ——cos —
2 85 2 5 85

S H I A (A
i {%ﬂ/(l—%ﬂ(l—jgzgnzs))
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Bl [23] \/1/5 (12%255)

4] 231 20736
=cos | —+ =
425 180625
Question # 8

{231
cos | ——+—
425 425

S~ [15] L.H.S
17

J

144

J

- 375
=cos | — | =
425
Prove that:

63 o1 . (3
cos —+2tan —=sin | —
65 5 5

Solution  Suppose C=COS == iiriiiniennaannnns (i)
= cos@=—
. 2 3969 256 16
N sinar=+1- ;3a=\/1— 63 =J1—— =J— =—
o o o8 ( 65) 4225 V4225 65
. (16 .
= I ] e i
& G

So from equation (i) and (ii)
[63] .
cos sin
65

Now suppose

= tanf= /

So seca =1+ tan” & =J [%} J J7 J_
So coqﬁ:# :L =_
T secfB «/2_% J26
As ;:i[; tan f# = sinf=tanfB-cos ff
in = 112 |=_L
= sni={5| )7
=gin™ . iv
= f=k T (iv)
From (iii) and (iv)
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tan —=sin
5

Now L

=gin™" E+ 2sin~
65

H.S = cos"l§+2tan_l
65

1

V26

1 P

1

1 1 - 1 i ]_
_ = sin. —==+sin  ——
[ J26 J%}

=gin'—+sin™
\f__\[_________ \[__\[________j
=ﬂ11n"£+qin’I L I—L-I-L 1—L
) ) \f__d J26 26
:‘;in"l£+9in : \/_
65 \f" 26 4"
e | 16

=sin

; _116 . 5 a 16
=sin” —+sin = sin —+s1
65 26 26

=sin™

=sin_

o]
=Ssin

=sin™

[\[__ V26 \f_' «f__j

/ 5 , 16
+

13} 13 65} }

Jl 256

3V 4225

5 Jl 256
13
{3969
4225

5
|

1__
65\/ 169
16\/ j;i
169
144
+
V169

4225

o e o)
12}'13(63]}

13 65

S
13

[ 5

=sin™ {£+3£] =sin™ {é} =R.H.S
845 845 5
Question # 9
Prove that:
S8 ! 48
tan” —+tan ——tan  —=—
4 5 19 4
Solution LHS=tan" é+ tan™ 2 —tan”’ i
4 19
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19

2 27
=tan™" [—20}— tan™ i =tan™" {“A} = tan“i
1_/20 19 20 12
I ORR
a - L (207 )(%5)
—tm"[%} —tan_'[ a0 J

216, 216
k- 209 = 209
425
—— 20 | —tan-'(1) =& =
=tan [FJ =tan" (1) a th R.H.S proved.
209

Question # 10
Do Yourself

Question # 11
Prove that:
=1 1 o 5 1 1 -9 1
tan” —+tan  —=tan —-+tan  —
11 6 2
. —1 1 =] 5
Solution LH.S =tan —+tan =
11 6
= Solvethis i )

R.HS = tan_'l-l- tan"ll
3 2

= Solvethis ......ccooooiiii. (ii)
From (i) and (ii)
L.H.S =R.H.S
Question # 12
Prove that:
2tan™ l+ tan"l:E
3 7 4
. a1 31
Solution L.H.S =2tan §+ tan =
il w7 | !
=tan '—+tan ' —+tan ' =
3 3 7
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_ -1 e
= tan 11 +tan
33
1+1
—tan"!| —3— | +tan™'=
1
1_7
9
L
T L ol L
= tan 9T + tan
9
-
=tan"!| 2 -i-tan’ll
8 7
9
,{2x9} .
=tan | —— | +tan” —
3x8
el
i3 -1 -1 4+7
=tan | — | +tan" — = tan
3.1
L=
4 7
21+4 25
—tan!| 28 -1 _28
= tan l_i = tan 783
28 28
25
— tan-t| 28 ]
= tan % = tan™' (1)
28
=Z-RHS.
4
Question # 13
Show that:
cos(sin"x)= 1-x*
Solution  Suppose y=sin"'x
= siny=x
Since cosszl—sinzy o
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=5 cos(sin’l x) =+41-x>  Proved
Question # 14
Show that:
sin (2(:05_' x) =2x¥1-x°

Solution Suppose y=ic0s "X

Then cosy=x

Also siny:-\/l—coszy:\/l—x1

Now sin(Zcos’lx):sin(Ey)

=2siny-cosy

=21-x"-x

=2x\1—x°

Question # 15
Show that:

cos(25in_' x) =125
y=8n"x = siny=%
& cosy:\/l—sinzy:\/l—x2

Now cos(ZsirfI x) =cos2y

Solution  Suppose

2 )
=cos” y—sin” y

z

:(\/ﬁ)ﬁ—xz:l—xz—x2

=1-2x" Proved
Question # 16
Show that:
tan”'(—x)=—tan"' x
Solution Suppose y=tan '(=x) ......cevunenn, (1)

= tany=—-x = —tany=x
= tan(—y)=x
= —y=tan"'x
= L TR, (i1)
From equation (i) and (ii)
tan ' (—x)=—tan "' x

» —tan @ =tan(—@)

Proved

Question # 17
Do yourself as above

Question # 18
Show that:
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cos ' (=x)=m—cos'x

Solution  Suppose VYEZL—COS X eveererieneineenen, (i)
= ZT—y=cos 'x = cos(T—y)=x
= coszcos y+sinzsiny)=x = (—1)cos y+(0)sin y)=x
= —cosy+0=x = —cosy=x

= cosy=—Xx = y=c08 (—X) ceiirianinns (ii)
From (i) and (ii)
cos ' (-x)=m—cos ' x Proved
Question # 19
Show that:
tan(qin_' x) -
V=2
Solution Suppose y=sin"'x = siny=x
Now cosyz\/l—sinzy=\/1—x2
& tan y= Y o X
cosy 1—x°
Now tan(sirfl x) =tan y = ad - proved
Jl-x°
Question # 20

: ) Mg : : : :
Given that x=sin '5, find the values of the following trigonometric functions:

sin x,cos x,tan x,cot x,sec x and cscx .
l l

Solution Since x=sin’ — =3 smx—
Now CDSX—-\/ —sin’x —1,1— 1’ J \/_/
sinx Y% 1
tanx=—— = : cotx= \E
COS X “’% J§ tan x /\F
1 12 1 1

S€Cx= cosecx =

cosxz‘ﬁ_é_ﬁ ' sin x _% -

If you found any error, submit at http://www.mathcity.org
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