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Differentiability

Exercise 5.3

Find % in the following Exercise 1to 15.

1 Ix+3v=sinx

Solution: Given function is 23 =sinx
Derivate function with respect to x, we have

a . d . d .
—(2x)+—(3y)=—sinx
an R ' ’ e

Pt
243 — =cosx
ax

al'.L.
3~ =cosx—2
ax

dy cosx—2

adx 3

2 Ix+3yv=siny

Solution: Given function js =% *3¥ =siny
Derivate function with respect to x, we have

d . a . d
cirL ) d‘k’L ») dr

av v
2+3—=cosy—
ax dx

3 ax+ b}: =cosV

Solution: Given function is % * 2" =cosy
Derivate function with respect to x, we have
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d

ax

% @)+ (o) =Lecosy

dx &

ay .y
a+bly—=—siny—
ax ax

al'-L. ) '
2byv—+siny—=—a

ax ax

—i(lb}'+5in _:L'J =—a
a@x

dv —a

dx 2bv+siny

4 xy+ _:L': =tan x+ ¥
Solution: Given function is

Derivate function with respect to x, we have

d d . 5
— () +—(y | =—tan x+—y
dx dx" ' dx
d d a
¥x—1v+yv—x+2v—=sec  x+—
ax ax

[Solving first term using Product Rule]

¥—+yv+lyv—=secx+—

ax ax ax
Xx—+dy———=sec’x—y
ax ax  ax
ml a3
[1’+2}'—1j — =secT x—V
ax

dy  sectx—v

dr x+2y-—1
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5 ' +x+y =100

Solution: Given function is * T2 +»” =100

Derivate function with respect to x, we have

d , d d . d
—x +—xy+—y =—100
ax ax ax ax
" d d !
2x+| x—y+y—x |+2yv—=0
\odax dx ) ax

&

ay ay
dx+x—+y+2y—=0

ax ax

dy
x+2y)—=-2x—y
(1 }:Ia"x o

6 C+xy+n’+) =81

Solution: Given function is * T* ¥+ +)" =81

Derivate function with respect to x, we have

d ; d ;, d . d 3 d
r+—xv+—xp +—y =—2_81
dx

dx dx

| I v I [ C " H
Lode Cdx ) dx ax @ (using product rule)

- , dv dv 2 ) dv
3x"+x"—+y2x+x2y—+11+3y"—=0

ax ax ax

&, o - . -
a; [x"+2xp+3)° ] =—3x" —2xy—°
X :

dv (3% +20+)7

d x+2x 437
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7 sin* v+cosxy =T

Solution: Given function is 3" Y Teosxy =T

Derivate function with respect to x, we have

(7)

d
- — COsS XV =

d .. 1 &8
[5111 J.'] + -
ax ax ax

: d . d .,
2siny—sin y—sinxy—{(x)=0
ax & '

. & .| ay \
2sin yeos y——sinxy| x—+v.1 |= 0
ax L ax J

. av . dv .
sin 2v——xsinxy——vsinxy =0
ax o

— = vsinxy

(sin 2y —xsin )
i

v Vsin xy

dx  sin2yv—xsinxy

8 sin” x+cos” y =1

Solution: Given function is sin’ x+cos’ x=1
Derivate function with respect to x, we have

d ., 1 d . 1 d
—|sinx| +—J|cosx| =—
1
ax ' o ) ax

.od
Jsinx—sinx+2cosy

—cosy=0
ddx ax
l - I a.'_L. "-.:
Jsinxcosx+2cosy, —siny— |= 0
L ax
: . av
sin 2x—sin2y—=10
ax
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: dy :
—sin 2y—=—sinlx
ax

dv  sinlx

dx  sinly

. _1'f 2x \\:
V=511 1 T |
9 LN +.-'|. A

Solution: Given function is

o 2x )
1V =sin .
1+

Step 1: Simplify the given function,
Put *=tanf e have

-1 [ 2tan & H':

v=sin | ——
1+tan- @

_ sin”'(sin 26)=26

Result in terms of x, we get
v=2tan" x

Step 2: Derivative the function

_ i
d_, 1 2

dx 1+ 1+x

v=tan™ E _—1 <X ~:’.i
10. U N
Solution: Given function is
v=tan" E _—1 <X i

-3 3T B

Step 1: Simplify the given function,
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[ 3tan & —tan’ G |
y=tan~ ———
) 1-3tan~ &

v=tan" (tan 36) =36

Result in terms of x, we get

v=3tan x

Step 2: Derivative the function

v ] 13
dx N+ I+
M=)

= .0=x=l

WA+x7 )

¥ =Cos

11.

Solution: Given function is

gl l=x"
1 =C0s - Dexal
1)

Step 1: Simplify the given function,

Put x=tan &
L 1—tan?8)
y=cos  ——— |
d+tan’ @

_ cos™ (cos28)

26 - 2tan”' x
Step 2: Derivative the function

hy 9
@ _, 1 2

dx 1+ 1+x

- 0=x<l

.l 1=x
V=sin T .0=x=1
i +_1"" |
12. . 4
1 i 1__-{# p
V=c0s
1)

Solution: Given function is
Step 1: Simplify the given function,
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put x=tan&
C . 1-tan* @)
V=sin — |
A+tan” & |
_ Eiﬂ_l[:CDS 28 )
a1, T | T
sin” sin, ——28 =—-18
— \ 2 ) 2
T
~ —2tan7' x
2

Step 2: Derivative the function

. =
L _p-2. lﬁ: il
ax 1+x" 1+ x" (Derivative of a constant is always revert a value zero)
© 2x
J.'=|:DS_1 — | —l=x=1
13 i\_]. +x __;l
Solution:

Given function is:
vy = cos—-1 (2x/(1+x2)), -1 < x < 1
let x = tan 6, we get
y = cos—-1 [(2 tan ©)/(1+ tan2 6)]
= cos-1 (sin 2 0)
cos-1 {cos (um/2) - 26}
(/2) - 26
[Since, -1 < x < 1 => -1 < tan 6 < 1
So, - n/4 < 6 < /4]
= (x/2) - 2tan-1 x
Now, differentiating both sides with respect to x, we get
dy/dx = 0 — 2/ (1+x2)
= =2/ (1+x2)
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y=sin~ | 21—

|
14. J' J'
y=sin~ |"u|l'1—1 |—

Solution: Given function is
Step 1: Simplify the given function,

put x=siné

v=sin™(2sin 6fl—sin’ 6 |
sin”' [ 2sin fafcos’ & |

_ sin™ [:Zsin & cos EJ

_ sin”'(sin26) =26 =2sin" x

Step 2: Derivative the function

E _5 1 __ 2
ax 1-x 1—x
| 1
_1 1
v=sec | ——— Oex<—
15 ;-.‘_ 2_";" —1__;| ‘\E

-1
Vv =sec

Solution: Given function is

o e

1

Nl
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Step 1: Simplify the given function,

put Xx=cosf

-1 1 \:
y=y=sec | ————|
L 2cos -1}

P )

-1¢ 1 \:

y=sec | ——|

_ . cos28 )

sec” (sec 25‘]

-1
—28=2cos" x

Step 2: Derivative the function
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