Differentiation

EXERCISE 3.1 [PAGES 90 - 91]
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Solution:

y=Vx

Differentiating both sides w.r.t.x, we get
dy 1

dx  2/x

I — 2%

Again, differentiating both sides w.r.t. x , we get

d?y 1 d(_l)
¥ 2

&2 2 dx
1 1) 3

:E —E - X 2
dzy —1 -3
dx? T4 *
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2
Find Eﬂ fy=x°

Solution: y = x°

Differentiating both sides w.r.t.x, we get



d
&y — 5x*

dx
Again, differentiating both sides w.r.t. x, we get
d’ d
s (e)
dx’ dx
= 5(4x°)
dﬂ
L= —20%°
dx
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2
Find =2 ify =x 7
C]_XE
Solution:

y=x"

Differentiating both sides w.r.t.x, we get

d
g}f = _7x °

Again, differentiating both sides w.r.t. x, we get
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2
Find Eﬁ fy = e



Solution:
y=e

Differentiating both sides w.r.t.x, we get

d

reiak

Again, differentiating both sides w.r.t. x , we get
dﬂ

o=
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2

Solution:

y = e{ﬂx-l—l}

Differentiating both sides w.r.t.x, we get
d d

Pk =G

d

— = (240)

d

gff _ 9a(2xt1)

Again, differentiating both sides w.r.t. x , we get

2
Iy _ 5. d exy

dx? dx



_ 9o, 4 (2x + 1)

dx
— 2e!*) (24 0)
2
ﬂ _ 4E{E:L+1}
dx?
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d?
Find —2, ify = ele&=
d__xﬂ

Solution:
y = elﬂgx
y =X

Differentiating both sides w.r.t.x, we get

dy _

I 1

Again, differentiating both sides w.r.t. x , we get
dﬂ
o
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dy 2
Find '.r;I _ L0x—2xt+4
ind — ify=e

Solution:

5xc—2x+4

y=¢

Differentiating both sides w.r.t.x, we get



d d
4@y a (eax?—2x+4)

dx dx
_ P 2xHe i (512 x4 4)
dx
_ e&x2—2x+4 . [5(2}{) _9 4+ 0]
d
gy — (10}( . 2) ) eﬁx?—ﬂx-i-%
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d
Find — if,y = a(t*1os
Solution:
y = a{l—l—logx}

Differentiating both sides w.r.t.x, we get

ﬁ _ i (1+logx)

dx dx

= alltlex) 1504 . % (1 + logx)
1

_ a{1+lugx] . l(}ga ] (D + _)
X

. d}' _ o(1+logx) 1

g =2 -loga - -
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d
Find Ey if, y = plctlosx)



Solution:

y = 5{x+10g}:]
Differentiating both sides w.r.t.x, we get

ﬁ—iﬁmﬂ

dx dx

= pxtloex) 1505 . %(x + log x)
. d}’ _ elxtlogx) 1
'dx_a -log b - 1+x
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Find the rate of change of demand (x) of a commodity with respect to its price (y) ify =

12 + 10x + 25x2
Solution:

y =12 + 10x + 25x°

Differentiating both sides w.r.t.x, we get

dy _ 4 o oxs 250
d_)[_d_'x X x

=0+ 10 + 25(2%)

=10 + 50x

Now by derivative of inverse function, the rate of change of demand (x) w.r.t. price (y) is

dx 1 dy

d_y = 'il:ixffr where E ?é 0
o dx 1

l.e.
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Find the rate of change of demand (x) of a commodity with respect to its price (y) ify =
18x + log(x - 4).
Solution:

y = 18x + log(x - 4)

Differentiating both sides w.r.t.x, we get

Y _ 4 ey s logix - 4]
dx  dx J
—118 iI 4
—dx( X)erX[OQ(X- )]
1 d
:1‘1:;—'_}':--‘-1'd:»cm_én|
1
=18—|—ﬂ-(1—0]
1
:18+ﬁ
_18(x-4)+1
- x-4
18k —T2+1
- x -4
o dy  18x-—T1
dx x-4

Now, by a derivative of inverse function, the rate of change of demand (x) w.r.t. price (y)

1 dy
- d—y,where I == 0.

IS
dx
dy o



, dx_ 1 B x-4
Sy T BT I8x 71
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Find the rate of change of demand (x) of a commodity with respect to its price (y) ify =
25x + log(1 + x?)

Solution: y = 25x + log(1 + x?)

Differentiating both sides w.r.t.x, we get

dy d

I dx [25:{ + lﬂg(l —|—x2)]

= - (25%) + 5 [log(1+ )]

B 1 d )
=25+ 10 dx(1+x)

= 25+

1+ x2 (04 2x)

2x
1+x2
25(1+x?) + 2x
1+ x2
dy 25+ 25x% + 2x
Cdx 1+ x2

— 25+

Now, by derivative of inverse function, the rate of change of demand (x) w.r.t. price (y) is



dx 1 dy
d_}r = E, where E ?é 0
dx
o dx 1 1+x2
dy —?5+13i13;+2x 25x2 + 2x + 25
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Find the marginal demand of a commodity where demand is x and price is y.
y=x-¢ *+7
Solution:

y=x-e " +7

Differentiating both sides w.r.t.x, we get

% zé(x-e_x—l—?)

d

(e_x) +e *. %(x) +0

d —X
=X-e -g(—x)—i—e (1)

=x-e (—1)+e ™

%~

=e *(—x+1)

dy  —x+1
Cdx 0 ex

Now, by derivative of inverse function, the marginal demand of a commaodity is



dx 1 d
dy ~ ﬁ,where (g) = 0
dx
dx 1 e*
A L
}7 et
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Find the marginal demand of a commodity where demand is x and price is y.

X+ 2

Y= x2 +1
Solution:

x + 2
Y= 3

x4+ 1

Differentiating both sides w.r.t.x, we get

d d [ x+2
di_dx(xz—l—l)
(xX+1) £(x+2)—-(x+2)- £ (x2+1)
(x +1)°
(x2+1)(140) — (x+2)(2x +0)
(x2 +1)°
(x*+1)(1) — (x+2)(2x)
(x2 +1)°
x24+1-—2x% —4x
(x2 +1)°
 dy 1 —4x —x°
i (X2+1)2

Now, by derivative of inverse function, the marginal demand of a commaodity is



dy =& where — 7é 0
dx
2
& 1 (x* +1)
e = =
' —4x—x? _ _ x2
dy l{x-‘éT]F 1 —4x —x
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Find the marginal demand of a commodity where demand is x and price is y.
X +9
YT x—10
Solution:
X +9
YT x—10

Differentiating both sides w.r.t.x, we get
dy d ( 5x + 9 )

dx  dx \ 2x—10
_ (2x-10)- L (5x+9) — (5x+9) - & (2x — 10)
(2x — 10)
~ (2x—10)(5+0) — (5x +9)(2 — 0)
; (2x — 10)?

5(2x — 10) — 2(5x + 9)
(2x — 10)°




 10x — 50 — 10x — 18
N (2x — 10)°

o dy —68

Cdx o (2x —10)

Now, by derivative of inverse function, the marginal demand of a commodity is

dx 1 dy
d—y = ‘ilt‘i,WherE E ?é 0.

dx 1 —(2x-10)

dy _-68 68
y (2x—10)°
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d X
Find Eyif, y= x5

Solution:
x?x
y=Xx
Taking logarithm of both sides, we get
log y = log(x)*"

- logy = x> -logx

Differentiating both sides w.r.t.x, we get

1 d}r 9% d d 2x
- =x"* . —(logx) + logx - — (x*¥)

1 d}r Iy 1 d 9% .
} s =X - - +logx - — (x ) (1)



Let u = x2¥

Taking logarithm of both sides, we get
log u = logx™ = 2x - logx
Differentiating both sides w.r.t.x, we get

1 du d d
— = 2% - a(lﬂgx} +logx - —(2x)

u dx
1 du 1
E-52211-;4—1-:1%):*(2)
. l E =2 + 2log x
T u dx J
@— 2+ 21
T =u(2 + 2 logx)
. @ = 2u(1 + | )
T u(1 + log x
%:2};2]‘(1+10gx) (i)
Substituting (i1) in (i), we get
% . % — x2X ., % + (log x) (2}:21){1 + log x)
. d}' Kﬂx 2x
R _y[ - + 2x** - log x(1 —l—lﬂgx)]
R A . +2(1 +logx)
e x“*logx Tog x 0gx
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d :
Find iif, y = x°

Solution:

y=x"

Taking logarithm of both sides, we get
logy = log x® = e*logx

Differentiating both sides w.r.t. x, we get

1 dy ,d d

el e E(It}gx]—l—lugxg(e )
by 1 b9

=e X — + (logx)e

'E— e* l—|—1::|r x| = x%e" l—|—1t:: X
- dx_y < g = - g
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d
Find Eyif, y= e

Solution:

y=e"

Taking the logarithm of both sides, we get
logy = log e* = x*loge

~logy =x*

Differentiating both sides w.r.t.x, we get



1 dy d
yoax ) 0
Let u = x*

Taking logarithm of both sides, we get
logu = logx® =xlogx

Differentiating both sides w. r. t. x, we get

1 du d d
T g(lngx) + logx - E(X)

u
1 du 1

- ;-gzx-;—klﬂgx-(l)
1

=1 + log x

o &

=u(1 + logx)

= X (1 +log "x") .. (in)

Substituting (ii) in (i), we get

%-il—di:f(1+logx]

d .
i =yx (1+logx)=¢€" -x°(1+logx)
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find Wiey - (14 1)
ind ——ify = =



Solution:

11
- (14 =
-(+5)

Taking logarithm of both sides, we get
| 1 1+ LY

= 1 —_
o9y g X

1
A =x1 14+ —
ogy =x og( —|—X)

Differentiating both sides w.r.t.x, we get

1 dy d 1 1) d
; ) e — x. almg(l—l— ;) —l—lﬂg(l—F;) ’ E(X]

v n T a () () o
2 ()
li: X -(_—1)—|—lﬂg(1—i——)

y dx x+1 x2 X
,.,%.‘f_ﬁ?:x_lﬂog(ué)

% :y[xjrll +lc.g(1+ %)]
...%:(H%)x.[1Dg(1+%)—xi1]
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d
Find Eyif, y = (2x + 5

Solution: y = (2x + 5)*

Taking logarithm of both sides, we get
log y =log (2x + 5)%

~logy=x*log (2x + 5)

Differentiating both sides w.r.t.x, we get

1dy d - d
J dx —x- E[lcng(Z:a:—i—«:»)] +log(2x + 5) - E(X)
L 4 (ox+5)+log(2x+5)- (1)
= X - . ). 4 o) O 4 "
2x+5 dx ©
—_— - r
T (2 +0) + log(2x + 5)
1 dy 2x
ey v + log(2x + 5)
. dy B 2x
"E_y[21+5+10g(21+5):|
Cdy . 2x
= = (2x + 5) {lt}g(Zx—l—ﬁ)—l— 2x—l—5]
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Find W ify= o — L
dx (2x + 3)(5—x)

Solution:




_ 3x—1
"\ (2x +3)5—x)

B (3x —1)7

B (2x + 3)% (5 —x)%

Taking logarithm of both sides, we get
(3x —1)7

2x+3)-‘1! (5 — x)%

log(2x + 3) +log(5 — x) 3]

logy = log!
(

|tz

= log(3x — 1)

= %lug(Sx —1) — [élng(ZK +3) + %108(5 - X)}

Differentiating both sides w.r.t. x, we get

1dy 1 1 d 2 d
Yax 3 dx[lﬂg( x—1)] - = dx[lﬂg(zx+3}]—§ aﬂﬂg(fﬁ—xﬂ
1 1 d 1 1 d 2 1 d
- . . 3x—1)— — . : 2% 4+ 3 e . (5
3 31 w3 s & &) s &Y
1
= X3—— X2— 2 x —1
3(3x—1) 3(2x + 3) 3(5 — x)
1 dy 1 2 2
" — _ +
ydx 3x—1 3(2x+3) 3(5-x)
_ dy .y 3 2 N 2
Tdx 3(3x—1 2x+3  5—x
dy 1 3x—1 3 2 2
Y =L _ +
dx 3 (2x + 3}(5—1{)2 3x—1 2x+3 bH-—x
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d

Find gyif, y = (logx*) + x'°*

Solution:

y = (log ") + x5

Letu = (logx™) and v = xlo8x

LY S U+

Differentiating both sides w. r. t. x, we get

dy du dv
dx ~ dx | dx
Now, u = (logx*)

()]

Taking logarithm of both sides, we get
log u = log (logx™) = x log (log x)

Differentiating both sides w. . t. x, we get

% (logu) = x% log(logx)] + log(log X]% (x)
% : % =x- 10;]{ : ;X (logx) + log(logx) - 1

EO e

% —u [ lo;x + log(log x)]

% — (logx) [ﬁ +log(log x)] 0



v = Klugx

Taking logarithm of both sides, we get
log v = log (xlﬂgx) = log x (log x)

. log v = (log x)2

Differentiating both sides w.r.t. x, we get

1 dv d

v a 2logx - E(l(}gx)
1 dv 1
.

E :Zlﬂg}{*;

v
d_ :v[ZlogX]

dx X

cdv x| 2logx
..E—x [T} )

Substituting (i) and (ii1) in (1), we get

dy N 1 log x 2logx
e (logx )[l(}g}c —I—IGg(logx)} +x [ -
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d
Find E'Yif, y = (%) + (a¥)
Solution:

y = (x)" + (a¥)
Letu = (x)* and v = (a¥)

.'.y=u+V



Differentiating both sides w.r.t.x, we get

dy du dv _
F d}( cb; (1)
Now u = (x)*

Taking logarithm of both sides, we get

log u = log (x)*

~logu=x-logx

Differentiating both sides w.r.t.x, we get
ldu_ 4

d
e X E[logx) + logx - E(x)

1
zx-g—klﬂgx- (1)

_1-:111_1 1
" udx L ToBX

% =u(1+ logx)

= (%)™ (1 + log x) (i)

vV =a
Differentiating both sides w.r.t.x, we get

dv K
— =a"-loga (i)

dx
Substituting (i) and (iii) in (1), we get

d
E‘Y =x(1+logx)+a*-loga
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dy
dx

Solution:

Find == if, y = 105 + 10° 4 101

y =10 +10°° + 10"

Differentiating both sides w.r.t.x, we get

% - % (10’“‘ +107" + 101“")

- %(1{}1“) + % (10°) + %(1{}10‘)

% =10 -log10 - %(XX) +10"" - 1log 10 - % (x") + 10" -1log 10 - %(10}{)
=107 -log 10 - x*(1 + logx) 4+ 10°" -log 10 - 10x” + 10'% - log 10 - 10*log 10

% =107 - x* - log 10(1 + logx) + 10*" - 10x? - log 10 + 10'%" - 10%(log 10)?
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Findﬁ if ,vVx+.y=+va

dx
Solution:
Vx+yy=+a
Differentiating both sides w.r.t. x, we get
1 1 d
+o—— 2o
2vx 2y dx
1 dy -1
2y dx 20k
LAy )Y

dx X
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d
Find Ey if.x3 +y3 + 43y = 0

Solution:
){3+y3+43{3y=0
Differentiating both sides w.r.t. x, we get

dy d d
3x* + 3y’ —— - +4[x Eyjuydx( 3)] =0

d d
~3x2 4 3yP L +4 [gdi —|—y(31s[)] =0

o dy —(12x%y + 3x?) 31+ 4y)

Cdx (3y24+4x3)  3y? 4 4x2
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dy
Find == if, x> + x% + xy® + y° = 81
In If, X7 + Xy + Xy“ +y

Solution:
X3+ x%y + xy? +y3 =81
Differentiating both sides w.r.t. x, we get

5 dy d

3x% +x Y dx(xg)—l—x E(y2)+f.

d dy
E(X)‘Hj’yz'a =



d d d
ng_l_xga}f —|—y-21!|:—|—1'-c-2§,r£jrr —|-y2_|_3y2._di =0
d
(3}{2+2xy—|—y2)—|—(12—|—2xy—|—3y2)—y =0

dx
d
(XE + 2xy —|—3y2) % — —{3){2 + 2xy + yz)

dy 3x? + 2xy + y2
T dx x4 2xy + 3y?

Exercise 3.4 | Q 2.1 | Page 95

d
Find Ey if, ye* + xe¥ = 1

Solution:

ye® + xe¥ = 1

Differentiating both sides w.r.t. x, we get

d d
I V) g () =0

od 4 < dy d d B

dy

d
nye* + (EX)E —I—X[ey)ay +e¥

n(eF + xey)il—ii = —(e¥ + ye¥)

dy —(e¥ + ye¥)
dx eX +xeY
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d
Find =2 if, x¥ = %"V

dx



Solution:

x¥ =e77

Taking logarithm of both sides, we get
ylogx=(x-y)loge =x-y
wylogx+y=x

~y(1 + log x) = x
X

YT 1+ logx

Differentiating both sides w.r.t. x, we get

dy d X
dx dx|1+logx
dy (l—l—logx)i(x)—x%(l—l—long

dx (1—|—1t:»g1~[]2
(14+logx) x1—xx (%)

B (:l—l—lt:»g:n()2

_ 14logx—1

B (1 +logx)?

o dy logx

dx (1+ lt:»g)i:]2
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d
Find Ey If, xy = log (xy)

Solution: xy = log (xy)



Differentiating both sides w.r.t. X, we get

dy d 1 d
K'EJrF'g(X)—E'E(XF)

_ dy 1 dy ldy 1

_ I\dy 1
(g )am
o (l—xy\dy [l-—xy
R y dx X
A

- dx x
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Solve the following:

dy _ ¥
fx® .y = " then show that, —— = =
x”-y' = (x4 y) " then show at, = =7
Solution:

.y = (x+y)2

Taking logarithm of both sides, we get
log (f" : }r?) = log(x + }r)u

- log x> + log y? =12 log (x + )
~5logx+7logy=12log (x +vy)

Differentiating both sides w.r.t. x, we get



7 d 1 d
§'£:12'x+y‘dx(x+y}
12 d

:K+}'[1+£]
12, 12 dy
x+y x4y dx
7 12 1ldy 12 5
_;_K—l—y]cb;:x—i—y X

[ Tx+7y—12y | dy  12x — 5x — by
L oyx+y) }dx_ x(x +y)
| 7x—5y dy_[?x—ﬁy]
'_F(X+}')]d1_ x(x + )

dy 7x — 5y y(x+7y)

& e
Cdy _ vy

5
=+
X

+

+

=Rty

7
y
7

y

N S B

dx X
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Solve the following:
dy -y

If log (x + vy) = log (xy) + a then show that, -

Solution: log (x +y) = log (xy) + a
~log(x+y)=logx+logy+a

Differentiating both sides w.r.t. x, we get



1 4 1 14y
X+y d}t(x y) X vy dx

L (1 dr) L1
X+y dx x y dx

~dy X ]_ —y
Cdx [ y(x+y) x(x +y)
dy ¥

Codx x2
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Solve the following:

d
If e + e¥ = e* ¥ then show that, &

dx

Solution:

e“+e’ =Y ()

Differentiating both sides w.r.t. x, we get

d d
ex—l—eyizeﬁy-a(x—ky)
. X d}r _ LXt¥ d}r
e —I—eya—e [l—l—a
(ey —E}H_‘?)% :ex-l—y_ex
(ef—ex—ey)ﬁz(ex—i—ef—ex)
dx

_ey - X..

...[From (1]



o 4y
s (—e )g = (e”)
o dy
U dx
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= —p¥ %

Exercise 3.5|Q 1.1 | Page 97

d
Find —y, If x = atz, y = 2at

dx
Solution:
X = at2

Differentiating both sides w.r.t. t, we get

dx d d
= = E(ati") — aa(tg) — 2at

y = 2at

Differentiating both sides w.r.t. t, we get

dy d d
dy
dy  \d) 2a 1
. =0 = .
dx (E) 2at t
dy _ 1
dx t
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d
Find E'Y, if x = 2at? VY = at?

Solution: x = 2at?



Differentiating both sides w.r.t. t, we get

dx Aat
—_ = a
dt

\;,r:-at4

Differentiating both sides w.r.t. t, we get

dy
— = 4at?
a
dy
dy dt 4at? 9
dx (ﬁ) 4at
dt
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d
Find E}r if x = et Y= eitts

Solution: x = et

Differentiating both sides w.r.t. t, we get

d_X I | - d - 1 . 3t
E—e -5(31:)—5 - (3) = 3e
y = At +5

Differentiating both sides w.r.t. t, we get

dy _ 4t+5 d _ 4t+5
E—E '&(413‘1‘5)—8 '(4:+0)

24-E4t+5

dy
cdy & I Eet-i-ﬁ
Cdx (g) Je3t 3

dt
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ind ity = (ut = 2y:(‘z){“*%}
dx’ u/’

Solution:

(1) =
x=|lu+4+ — ()
u

Differentiating both sides w.r.t. u, we get

dx_z +1 d +1
du v u c]xu u

Differentiating both sides w.r.t. u, we get

d}' . [u-i—i} d 1
du_g 10g2dx u—l—u

" du u?2



o dy (%) B 2{u+%}lng2(1—$)

o (F) 2r)(-)
2(13) log 2

2(u+ 1)
i}; = }r;i}i_f ....[From (i) and (ii)]
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Find %, ifx=v1+u?y= log(l —I—HE)

Solution:

x = vV 14+ u?

Differentiating both sides w.r.t. u, we get

dx d
_ 2
du du( 1—|—u)

B 1 d
2V1+u2 dx
1

= x 2u
2v/1 4+ u?

1

V14 u?
y = log(l—l—uz)

(1+’)

Differentiating both sides w.r.t. u, we get

dy d
i [log(l —|—u2”



:l—l—uz'du(l—l_uz)
1
:1—|—u2 X 2u
2u
T 142
d (%) (12112) 2
y u Fu
b (&) ( u ):1 g Vit
1+u?
cdy 2
Cdx 1w
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d
Find E}r if Differentiate 5* with respect to log x

Solution: Let u = 5% and v = log X
u = 5%

Differentiating both sides w.r.t.x, we get

d
Eu = 5% -logh
v = log x

Differentiating both sides w.r.t.x, we get
dv 1

dx X
du %) 5" log b 5 (log 5)
dv =) x

Exercise 3.5| Q 3.1 | Page 97



Solve the following.
dy

1 1
If x = a(l — ?)"T: a(l—|— ?), then show that e —1

Solution:

R

Differentiating both sides w.r.t. 't’, we get

w =l (w)]-%

= 1—|—1
y=a n

Differentiating both sides w.r.t. 't’, we get

dx _ 0+ —Lyl_=
a - @ t2 T2

dy a
Ay \&) e

o (F) @

Exercise 3.5| Q 3.2 | Page 97
Solve the following.

—Ox

14+ t2

Solution:

4t 1 —t2 dy
— _.y=3 then show that —— =
( ) en snow tha d_'K

4y



4t
K:
1+ t2

Differentiating both sides w.r.t. 't’, we get
dx  (1+t2) -4 (4t) —4t- L (1+t2)

dt (1 +t2)2

(14 t*)(4) — 4t(0 + 2t)
S ey
4+ 4% — 8t
ey’
4 — 4¢?
(1+2)°
4(1 - 12)
(1+47)°

2

-(i7e)
Differentiating both sides w.r.t. 't’, we get
dx _.d (1 —tﬂ)
dt dx \ 1+ t2
((1+8)F(1-t) - (1-t) - F(1+¢)
- (1+2)°
[ (1+2)(0 —2t) — (1 —t2)(0 + 2t)
(1+2)°

=3




3!—2tu.+tﬂ-—2tﬂ.—tﬂ]

(1+2)°

1+ﬁ+1—ﬁ]

From (i) and (i), we get
dy —9x
dx 4y
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Solve the following.

d
Ifxzt.lagt,yztt, thenshﬂwthatgy —y=0

Solution: x=t.logt ()



y=t

Taking logarithm of both sides, we get
logy=t.logt

~logy=x ....[From (i)]

sy =eX (i)

Differentiating both sides w.r.t. X, we get

L =y ...[From (il)]

EXERCISE 3.6 [PAGE 98]
Exercise 3.6 | Q 1.1 | Page 98

d?
Find Eﬂ fy = VX

Solution:

y=vx

Differentiating both sides w.r.t.x, we get
dy 1

dx  2/x

I~ 2%

Again, differentiating both sides w.r.t. x , we get



dx? 2 dx
1 1) a

:E —E X 2
d%y -1 s
dx? T4 *

Exercise 3.6 | Q 1.2 | Page 98
2
Find —2ify = x°
dx?

Solution:
y=x

Differentiating both sides w.r.t.x, we get

d},r_

I 5x*

Again, differentiating both sides w.r.t. x, we get
dﬂ.‘f d 4
w0 )
= 5(4x°)
d’y

X
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2
Find =2 ify =x
dx?



Solution:

y=x"'
Differentiating both sides w.r.t.x, we get
d
Fre
Again, differentiating both sides w.r.t. x , we get
d’ d
St =)
dx’ dx
= —7(—8)x?
d2
. =% —56x "
dx

Exercise 3.6 | Q 2.1 | Page 98

2
Find —2 ify = &
C]_'Xﬂ

Solution:
y=e

Differentiating both sides w.r.t.x, we get

d

Fraake

Again, differentiating both sides w.r.t. x, we get
dﬂ

o=

Exercise 3.6 | Q 2.2 | Page 98



2

Find —2 ify = (2x+1)
dx

2

Solution:

y = e{ﬂx—l- 1)

Differentiating both sides w.r.t.x, we get

dy (2x+1) d
E = . E (2]{ + 1)
d
i — E{ﬂx-l—l:l . (2 _|_ 0)
% _ 2E{EJC+1}
Again, differentiating both sides w.r.t. x , we get
Ly 5 d e
dx? dx
= 22t % (2x + 1)
— 2e{21+1] . (2_|_ D)
2

LAY eex)

dx*
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log x



Solution:

y = eloe>
y = X

Differentiating both sides w.r.t.x, we get
¥

Again, differentiating both sides w.r.t. x, we get
d’y

w2 =0

MISCELLANEOUS EXERCISE 3 [PAGES 99 - 101]
Miscellaneous Exercise 3| Q 1.01 | Page 99

Choose the correct alternative.
If y = (6x3 - 4x? - 8x)°, then dy/dx =

1. 9(5x3 - 4x? - 8x)® (15x2 - 8x - 8)

2. 9(5x3 - 4x? - 8x)% (15x? - 8x - 8)

3. 9(5x3 - 4x? - 8x)8 (5x? - 8x - 8)

4. 9(5x3 - 4x? - 8x)° (15x2 - 8x - 8)
Solution: 9(5x3 - 4x? - 8x)® (15x2 - 8x - 8)
Explanation:

y = (5x3 - 4x2 - 8x)°
Differentiating both sides w.r.t.x, we get
% = % [(5% - 4x° - 8%)7]

d

= 9(5x" —4x* — 8x) - — (5 — 4x” — 8)



= 9(5x® — 4x? — 8x)" - [5(3x2) — 4(2x) — 8]

dy

_ _ 3 42 _ ’e)Y. 2 _ Qe
g = 9(5x" — 4x" — 8x) - (15x" — 8x — 8)

Miscellaneous Exercise 3| Q 1.02 | Page 99

Choose the correct alternative.

dy

dx

/ 1
Ify = 4/x+ —, then
X

Options
x2 —1
2x2v/x2 + 1
1 —x?
2x%(x2 4+ 1)

x? —1
2x,/xvx2 + 1

1 — x?2

2xy/xvx2 +1

Solution:

x2—1
2xv/xvVxE +1

Explanation:

y =[x+

=7



Differentiating both sides w.r.t.x, we get

dy 1 d _|_1
dx 1 dx \" 7 x
+

e (7))

B x?2—1
2x/xVvVx2 +1

Miscellaneous Exercise 3| Q 1.03 | Page 99

Choose the correct alternative.

dy
Ify = e'5%, th =7
y=e =", then

Cptions

el@g X

X

M| =



Solution:

elugx

X

Explanation:

y = elogx
Differentiating both sides w.r.t.x, we get
d d
P LR
_ elugx . l
X
elugx

X

Miscellaneous Exercise 3| Q 1.04 | Page 99

Choose the correct alternative.
If y = 2x2 + 22 + a2, then dy/dx="?
1. X
2. 4x
3. 2X

4. -2X
Solution: 4x
Explanation:
y=2x?+2%2+a?
Differentiating both sides w.r.t.x, we get
Dy/dx = 2(2x) + 0 + 0 = 4x

Miscellaneous Exercise 3| Q 1.05 | Page 99



Choose the correct alternative.
If y = 5% . x5, then dy/dx=?

1. 5% x*(5 +log 5)

2. 5. x5(5 +1log 5)

3. 5. x*(5 +xlog 5)

4. 5. x°(5 + x log 5)
Solution: 5¢.x*(5 + x log 5)
Explanation:
y=5¢.x°
Differentiating both sides w.r.t.x, we get
dy d

x d X
525 'E(X5)+X5‘£(5)

= 5*. 51{4) +x°(5* - log5)

= 5% . x*(5 +xlog5)

Miscellaneous Exercise 3| Q 1.06 | Page 99

Choose the correct alternative.

* d
If y = log (%) then E‘Y =7

Options

2—x

Solution:



x— 2

X

Explanation:

|
= O _—
y=909\ %

= log (¢¥) - log (x?)
=xloge-2logx
=x(1) - 2 log x
~y=x-2logx

Differentiating both sides w.r.t.x, we get
dy 1 x-2
—=1-2|—-) =

dx (X ) X

Miscellaneous Exercise 3| Q 1.07 | Page 99

Choose the correct alternative.

dy
If ax? + 2h by? = 0 then -2 =7
ax~ + 2hxy + by en 1

Options

(ax + hx)
(hx + by)

—(ax + hx)
(hx + by)

(ax — hx)
(hx + by)

(2ax + hy)
(hx + 3by)

Solution:



—(ax + hx)
(hx + by)

Explanation:

ax’ + 2hxy + by? = 0

Differentiating both sides w.r.t.x, we get
d dy
a(2x) +2h - — (xy) + b(2y) 1

d d
- 2ax + 2h |:X - E‘Y + y(l)] + Ebyi =0
dy

dy
- 2ax + 2hx —— + 2hy + 2by—— =
ax + 2hx + 2hy + 2by

Ix 0

2 1: (hx + by) = - 2ax - 2h
L2 + = - -
X + by ax y

2@ _ —2(ax + hy)
dx (hx + by)
dy —(ax + hx)
“dx  (hx+by)

Miscellaneous Exercise 3| Q 1.08 | Page 99

Choose the correct alternative.
If x*.y°=(x + y)m + 1 then dy/dx=y/x then m = ?
1. 8
2. 4
3.5
4. 20
Solution: 8

Miscellaneous Exercise 3| Q 1.09 | Page 99



Choose the correct alternative.

If x = L—;e t,yz L_ze t then % =7
1. -y/x
2. ylIx
3. -xly
4. xly

Solution: xly

Explanation:

et—l—e_t et — et
X= ————, V= ———
2 Y 2
dx oo dy Loy —t
'.Ezi(e —e )andazf(e—i—e )
dx

. —— =7y and "dy"/"dt" = "x"

Miscellaneous Exercise 3| Q 1.1 | Page 99

Choose the correct alternative.

dy
If x = 2at?, y = 4at, then -2 =7
x = 2at”, y = 4at, then

COptions
1
2at?
1
2at?

Solution:



1

t

Explanation:

x=2;at2,y=4at

_ dx_ dy_

..E—Za(Zt) andg—-ia
dx dy

..E_4at and E—cla
dy 4a

dy
dt L
dx dx 4at t
dt
Miscellaneous Exercise 3| Q 2.01 | Page 99

Fill in the Blank
If 3x2y + 3xy? = 0, then dy/dx =

Solution:

If 3x%y + 3xy® = 0, then
Explanation:

3x2y + 3xy2 =0
Dividing both sides by 3xy, we get
x+y=0

Differentiating both sides w.r.t.x, we get

dy
1—|——1—0
_dy
so— =1
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Fill in the Blank

dy O

If x™ .y — mtn ghen &Y _

X (x+7vy) , then -
Solution:

dy ¥

Xy = B then — =

X (x+y) 7, then -

Miscellaneous Exercise 3| Q 2.03 | Page 99
Fill in the Blank

If 0 = log(xy) + a, then il—‘i = —ﬁ}’
Solution:
dy -y
1f0 = | , th =
og(xy) + a, then dx -

Explanation:

0 = log(xy) + a

- log(xy) = - a
~logx+logy=-a

Differentiating both sides w.r.t.x, we get

1. 1dy _,
x ydx

1 dy 1

Ty dx x

L dy vy
dx X
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Fill in the blank.

dy
fx=tlogtandy =t then —— =
b Dg an }f‘ . 2n

Solution:

If x =tlogtand zttthenﬁz
g Y ) I y.

Explanation:
x =1t.logt 1)
y=t

Taking logarithm of both sides, we get

logy =t.logt

s logy =x ....[From (i)]

Ly =e* ..(ih)

Differentiating both sides w.r.t. x, we get
?—‘J}; =Yy ...[From (ii)]

Miscellaneous Exercise 3| Q 2.05 | Page 99

Fill in the blank.

2

Ify = x.log x, then ;‘Z=

Solution:



d’y 1
Ify = x.log x, then — = —
y=x.logx then — =5 = —

Miscellaneous Exercise 3| Q 2.06 | Page 100

Fill in the blank.

dﬂ
Ify = [log(x)]? thenﬁ =

Solution:

d’y -1
ify = [log(x)]* then—= F il

Explanation:

y = log x
dy 1
dx  x
d%y —1
a2

Miscellaneous Exercise 3| Q 2.07 | Page 100

Fill in the blank.

1 dy
fx =y + —, then == =
X = y—l—}r en I

Solution:

1 dy y2
If x = —, th =
X=V+ v en }.Fz 1




Explanation:

1
K:}F—I—;

Differentiating both sides w.r.t. x, we get

_ dy —1 dy
1‘&*(?)'&

- 2(3)
ﬁlzdy(f—l)
dx }rz
dy  y*
dx y2-1

Miscellaneous Exercise 3| Q 2.08 | Page 100

Fill in the blank.

d
If y = ™, then x - & _

dx —

Solution:

If y = €™, then x - = = axy

dx
Explanation:
y=e”
Differentiating both sides w.r.t. x, we get

dy :eu.i(ax)

dx dx



:a'eax
dy _
x
dy
=Y

Miscellaneous Exercise 3| Q 2.09 | Page 100
Fill in the blank.

_ _ .t dy _
Ifx =tlogtandy =t then T —
Solution: If x =tlog tand y = t, then dy/dx = y.
Explanation:
x=t.logt ()
y=t
Taking logarithm of both sides, we get
logy=t.logt
~logy=x ....[From (i)]
sy =eX ..(ii)
Differentiating both sides w.r.t. x, we get

dy &

=L =y ...[From (ii)]



Miscellaneous Exercise 3| Q 2.1 | Page 100
Fill in the blank.

hc = ( 2 —_— ]_) Jth 2 - ]. - =
y X+ VX en (X )dx
Solution:

m d
Ifyz(x—l— xz—l) ,then(xg—l)ay:my

Explanation:
y = (X—I— Vx2 — 1)

Differentiating both sides w.r.t. x, we get

dy 5 m-1 o 3
E—m(x—l— K—l) -g(}(—k x—l)
(x—l—vxg—l) 1 d

=m . [l—l— > -dx(xz—l)]
(x—l—'\/}ﬁ) 2vxs —1
ny x[(l—i— = )(2 )]
— —— X
x+vxZ—1 2v/x2 — 1
my X
_ « 1+—)
x+vx2 -1 ( x2 —1
dy my xvﬂ—l—i—x
Cdx x4+ vx2—1 x2—1
dy  my
dx 1“#]{2—1
2 dy
x)—1-—— =my

dx
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State whether the following is True or False:

If f is the derivative of f, then the derivative of the inverse of f is the inverse of f'.
1. True
2. False

Solution: False

Miscellaneous Exercise 3| Q 3.2 | Page 100

State whether the following is True or False:

The derivative of log_ x, where a is constant is .
x - loga

1. True

2. False
Solution: True

Miscellaneous Exercise 3| Q 3.3 | Page 100

State whether the following is True or False:

The derivative of f(x) = aX, where a is constant is x.a*?.
1. True
2. False

Solution: False

Miscellaneous Exercise 3| Q 3.4 | Page 100

State whether the following is True or False:
The derivative of polynomial is polynomial.

1. True

2. False
Solution: True



Miscellaneous Exercise 3| Q 3.5 | Page 100

State whether the following is True or False:
d
(109 =x- 10~ 1

1. True
2. False
Solution: False

Miscellaneous Exercise 3| Q 3.6 | Page 100

State whether the following is True or False:
If y = log x, then dy/dx=1/x

1. True

2. False
Solution: True

Miscellaneous Exercise 3| Q 3.7 | Page 100

State whether the following is True or False:
If y = e?, then dy/dx=2e

1. True

2. False
Solution: False

Miscellaneous Exercise 3| Q 3.8 | Page 100
State whether the following is True or False:

The derivative of a* is a* . loga.

1. True
2. False
Solution: True



Miscellaneous Exercise 3| Q 3.9 | Page 100

State whether the following is True or False:

The derivative of x™ - y* = (x +y)™ " "is *
y

1. True

2. False
Solution: False
Miscellaneous Exercise 3| Q 4.01 | Page 100
Solve the following:
If y = (6x3 - 3x? - 9x)°, find dy/dx
Solution: y = (6x3 - 3x? - 9x)10
Differentiating both sides w.r.t. X, we get
dy d 3 2 10
o~ ax |65 =3 - o)

d

= 10(6x" — 3x” — 9x)" x — (6x" — 3x" — 0x)
= 10(6x* — 3x% — 9x)" x [6(3x%) — 3(2x) — 9]

d
e = 10(6x — 3x° — 9x)” - (18x* — 6x - 9)

Miscellaneous Exercise 3| Q 4.02 | Page 100

Solve the following:

5 i d}r
If =\/328 5)* find ——
y (3x%+8x+5)7, fin I



Solution:

y = \5/(3}{2—|—81~|:—|—.!':'r}LL
vy=(3x" +8x+5)°

ifferentiating both sides w.r.t. x, we get
dy _

k= dx [(3}: —I—Sx—i—a)%]

= —(318 +8x+5) T~ (3x2 + 8x + 5)

a4
dx
:—(3x +8x+5) E - [3(2x) + 8 + 0]

4y
dx

— S (3 8x+5) T (6x+8)
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Solve the following:

If y = [log(log(logx))]?, find dy/dx

Solution: y = [log(log(logx))]?

Differentiating both sides w.r.t. x, we get

jxy di log(log(logx))]*

 2[log(log(log )] x - [log(log(log X))

~ 2log(log(log )] X o * -[log(log)]
1 1

— 2log(log(log x))] x « < (logx)

log(log x) % logx



1 1
= 2[log(log(1
[log(log(log x))] X 10 Hogx) ™ Togx

o dy _ 2[log(log(logx))]
dx  x(logx)(log(logx))

1
¥ —
X

Miscellaneous Exercise 3| Q 4.04 | Page 100

Find the rate of change of demand (x) of a commodity with respect to its price (y) ify =
25 + 30x — X2

Solution:
y =25 + 30x -2,

Differentiating both sides w.r.t. x, we get

dy d 9

- — —(25+30]{—X ) =0+4+30 — 2x
_ dy B

odx 30—

Now, by the derivative of an inverse function, the rate of change of

demand (x) w.r.t. price(y) is

dx 1 dy

dy (ﬁ) . where I £
dx

. odx 1

S dy T 30 —2x

Miscellaneous Exercise 3| Q 4.05 | Page 100
Find the rate of change of demand (x) of a commodity with respect
ox + 7

to its price (y) ify = %13



Solution:

x4+ 7

Y= ox—13

Differentiating both sides w.r.t. x, we get

dy d(5x+7)

dx  dx \ 2x—13

(2 —13) f (5x+7) — (5x +7) & (2x — 13)
a (2x — 13)°

C (2x—13)(5x140) — (5x+7)(2x 1 - 0)
a (2x — 13)°

 (2x—13)(5) — (5x+ 7)(2)

B (2x — 13)?

_ 10x — 65 — 10x — 14

B (2x — 13)?

o dy —79

dx  (2x —13)?
Now, by derivative of inverse function, the rate of change of demand (x) w.r.t. price(y) is

dx 1 dy
d_}r —;ﬁ,WhETEE 7é0




Miscellaneous Exercise 3| Q 4.06 | Page 100

Find dy/dx, if y = xX.

Solution: y = x*.

Taking logarithm of both sides, we get

log y = log (x¥)

~logy =xlog x

Differentiating both sides w.r.t.x, we get

% - % =X- %(k}gx) + logx - %(x)

Miscellaneous Exercise 3| Q 4.07 | Page 100

d
FMd-ag,Hy::Qf.

Solution:
y=2°

Taking logarithm of both sides, we get

dy = i -
T 2° -log2- I (x7) ()

Let u = x¥

log u =log (x¥)



~logy=xlogx
Differentiating both sides w.r.t.x, we get

d
% % =X- %(lngx) + logx - E(K)

1
=x-—+1 1
X X+Dgx()

1 du
..E-Ezl—i—lﬂg}:
dy

il u(1 + logx)

d
g[x") =x(1+logx) ..(i)

Substituting (ii) in (i), we get

% =2 .log2 - x*(1 + logx)

% — 2% .x* . log 2(1 + log x)

Miscellaneous Exercise 3| Q 4.08 | Page 100

dy (3x —4)*
nd Y \](x+1)4(1—|—2)

Solution:

:\j (3x — 4)°
N )i+ 2)




(x4
(x+1)7 - (x+2)*

Taking logarithm of both sides, we get
(3x — 4)7
(x+1)% - (x+2)?
= log(3x — 4)% —|log(x + 1)*+log(x + 2)%}

log y = log|

= glﬂg(Sx —4) —2log(x+1) — %log(x + 2)

Differentiating both sides w.r.t. x, we get

% % — % . %ﬂog(:}x—‘i)] — Q%ﬂog(x%— 1)] — % . %ﬂﬂg(x+ 2)]

3 1 d 1 d 1 1 d
Ry Sl v Gt R Ry sl ) Rl Shlra Sl L))
1 dy 3 2 1
”}'dx_Z(Sx--i)xg x—i—1><1 2(:{—|—2)X1

1 dy 9 2 1
Ty dx 2(83x-4)  x+1  2(x+2)

o dy y 9 4 1
dx 2 (3x-4 x+1 x+2

Cdy 1 (3x — 4)° 9 4 1
Cdx 2 (x—|—1)4(x+2] 3x-4 x+1 x+2

Miscellaneous Exercise 3| Q 4.09 | Page 100

Find % ify=x*+ (7x— 1)



Solution:

y=x +(Tx —1)*
Letu=x* andv = (7Tx — 1)*
LY =U+V

Differentiating both sides w.r.t.x, we get

dy du dv
il e
Now, u = x*

Taking logarithm of both sides, we get

log u = log(x¥)
- logu =xlogx

Differentiating both sides w.r.t.x, we get

1 du d d
T E(lngx)—l—lngx- E(x]
zx-l—l—lﬂgx-{ﬂ
X

1 du
.'.;1£=1+|ogx

du
s = u(1 + log x)

d

a(x") =x"(1 +logx) ..(i)

Also, v = (7x — 1)*
Taking logarithm of both sides, we get



log v = log(7x - 1)*
~log v =x.log(7x —1)
Differentiating both sides w.r.t.x, we get
1 d d d

—xe ;X (Tx — 1) + log(Tx — 1) - (1)
e j; — (7 0) + log(7x — 1)

% = V[T}{?f Tt log(7x — 1)}

g — (Tx — 1)° [T}E — + log(7x - 1)} . i)

Substituting (i1) and (iii) in (1), we get

dy x 7x
T =x"(1+logx) + (7x — 1) [log('l"'x—l)—i— 7}(—1]

Miscellaneous Exercise 3| Q 4.1 | Page 100

d
Ify = x> + 31‘:}'2 + 3){2}' Find %

Solution:
y = x° + 3){}'2 + 3){2}'
Differentiating both sides w.r.t.x, we get

d d d d
Ey = I (Xa) + 35 (Kyg) + 33 (xzy]



.d}’_ 2 d s d 2
3 dx_Sx +3[x-dx(y)+y dx(x} +3|x
] d}’_ 2 dy zdl‘f

g 5_3{:\: +x 2y5+y2(1)+x Eﬂr(z}:)
dy dy dy

E(l — bxy — 3)[2) = 3(X2+y2 +2xy)
dy 3(X2+y2+2xy)

S dx 1 — 6xy — 3x2

. dy B —3(x2+y2—|—2xy)

“dx 6xy+3x2—1

Miscellaneous Exercise 3| Q 4.11 | Page 100

If x3+y2+xy=7 Find dy/dx
Solution:

By = x

Differentiating both sides w.r.t. x, we get

3 d d dy
cb[y —|—y Ex —2){—2de
x> (3}*2)— + y3 (31{2) = 2x — 2y— dy
dx dx
SXEyESi —I—Zyji = 2x — 3x° y
dy

y(3}(3y + 2) i x(2 — 3xy3)

Cdy _ x(2-3%y7)
Cdx (3x3y+2)

dy _x(2-3w
dx oy \2+353y
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If x3y3=x2-y?, Find dy/dx
Solution:

N

Differentiating both sides w.r.t. x, we get

. d d . dy
XY Y X == -2y
ndy | 3 o4y
(3y)dx +y (3:{) 2x Zydx
2 dy dy _
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d
fx -y’ = (x+ y]lﬁ, then show that Ey

Solution:
T .9 16
X -y =(x+y)
Taking logarithm of both sides, we get

ogx" -y’ =log (x +y)"

M|



" log x| 4+ lcngj,rgI = 16log(x + y)
. 7logx+9logy=16log (x +y)

Differentiating both sides w.r.t. x, we get

() o) -l e

9d 16 d
., (1+—y)
y dx X+y

yx+y) Jdx x(x +y)

Qx—Ty]dy_ O9x — Ty
y(x+y)dx  x(x+y)
Cdy _ x-Ty  y&xty)
dx x(x+y) 9x — Ty
P A

Cdx X

_ lgx—l—gy—lﬁy} dy 16x—T7x—Ty
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a d
If x* - j,rb =(x+7y) N h, then show that E}r =

b |



Solution:

oyt = (x+y)* P

Taking logarithm of both sides, we get
log (x* - y") =log (x +y)* "

- log x* +logy” = (a + b) log(x + y)
~alogx+blogy=(a+b)logx+y)

Differentiating both sides w.r.t. x, we get

(2)(2)g-teen( ) e

a bd +b d
S22y 2 1+ -~
ydx x+vy dx

x
_E_i_hﬂ_a—l—b_l_a—l—bdy
x ydx x4y x+ydx
~bdy a+bdy a+b a

ydx x4ydx x4y x
_ (b a—l—b)d}r _a+b a

y x4y/dx x4y x
| [ bx + by — ay — by dy ax+bx—ax—ay
| y(x+) ]dx_ x(x +7)
| bx—ay [dy bx-—ay
| _Y(X+y}]dx - x(x+y)

~dy bx-—ay y y(x+y)
dx  x(x+y) Dbx—ay




Cdy ¥y
Codx X
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Find dy/dx if x = 5t2, y = 10t.
Solution: x = 5t2

Differentiating both sides w.r.t. t, we get

dx

— =95(2t) = 10t
y = 10t
Differentiating both sides w.r.t. t, we get
dy
— =10(1) =10
d

Ay w
' T dx

dbx dt
dy 10
Sdx 10t

dy 1
Cdx ¢
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Find —2 if x = ety = eVt

dx

Solution:
X=e

Differentiating both sides w.r.t. t, we get



3t d

"3y (3t)

= e

=&

3t (3)
d=x
dt

y=evt

|
®

— 3e’

Differentiating both sides w.r.t. t, we get
dy i od

L — — (vt

i =" ()

d 1

dy _ v

dt ’ 2/t
dy s v

Cdx dx 2v/%
dt a3t
d 1
. y eﬂ;—at

Cdx 64/
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Differentiate log (1 + x?) with respect to a*.
Solution: Letu =log (1 + x?) and v = a*
u=log (1 +x?

Differentiating both sides w.r.t.x, we get

du_ 1 d 5
dx ~ 14+x2 dx(1+x)

1
= - (042



_du_ 2x
Tdx 1ax2?

V=a

Differentiating both sides w.r.t.x, we get

dv !
I — 2 'loga
du_m 1w
. = T e x .
dv o a*.loga
du 2x

Tdv a*-loga- (1+x?)
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Differentiate e**> with respect to 10%.

Solution:
Let u = e®19) 3nd v = 10%

U = e[4x+5}

Differentiating both sides w.r.t.x, we get

du , d
- = { 5:' . —
=€ (4x + 5)

— oldxtd) (4_|_0)

,%{“ _ 4. ol4x15),
v = 10%

Differentiating both sides w.r.t.x, we get

dv x d
e 10* -log 10 - EHXJ



d
-. i — 10* . (log 10)(4)
du

% 4 . ol4x+t5)
Cdv dv 0% (log10)(4)
du e{&bﬁﬁ}

~dv 10*. (log 10)
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d?
Find —y, ify = log (x).
d.xﬂ

Solution: y = log x

Differentiating both sides w.r.t.x, we get

dy 1

dx x

Again, differentiating both sides w.r.t. x,, we get
d’y -1

2 X
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d?
Find —y, ify = 2at, x = at?
d_'XE

Solution: x = at?

Differentiating both sides w.r.t. t, we get

dx d
E = aa (tz) = E,(Zt)
E =2at ..(]

dt



y = 2at

Differentiating both sides w.r.t. t, we get

dy d
dy
. E = 2a
dy

Again, differentiating both sides w.r.t. x, we get

ddy -1 d -1 1 .
o — v 'd}c — 3 X at . [From (1)]
- —1

2at’
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2
Find —'Y, ify =x2-e"
d__xﬂ

Solution:

}':KQ'EJ[

Differentiating both sides w.r.t. t, we get

dy d, . d
E :Kz'g(e )'E(Xz)

= x*. "+ *(2x)

dy

= (x2—|—2x)-ex



Again, differentiating both sides w.r.t. x, we get

d? d d
it A (xz—l— 2x) - E(ex] +e" - E(}:?—F%{)

2
= (x2 + 2}:) et et (2x + 2)

= ex(:ﬁ{2 + 2x 4+ 2x + 2)

=

d
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d%y 80

If x2 + 6xy + y° = 10, then show that 3 7
dx (3x+y)

’y
> —eK(XZ—I—-iLx—I—Z)
X

Solution: x> +6xy +y>=10 ...(0)
Differentiating both sides w.r.t. x, we get

ox 1 6x- 2 |6y 2y Y g

dy
so(2 5) 6 2y) — =10
(2x + BY) + (bx + 2y)

cdy  x+3y i)
“dx T Bxiy (1

~ (3 dy— 3
..{x+y}g——(x+ V)

Again, differentiating both sides w.r.t. x, we get

d’y dy dy dy
(3X—|—_V)E + dx (3-|— E) = —(1-|—3 . E)
oAy (dy) dy _ &’
() ~ eV

dy\* dy d’y



3y\1> [—(x+3
Hu)] +6[M] 11
3x+y 3x+y
d%y y
= _E(Y +3x)  ...[From (i1)]
By solving, we get
x? + 9y? + 6xy — 6xy — 18x> — 18y? — bdxy + y? + 9x° + 6xy B d’y
(v +3%)° dx”

(y + 3x)

dzy

T
= —8(){2 — y2 + 6x3r)

(v + 3){}3 = —8x% — 8y” — 48xy

-8x10 ... [from (i)]
=-80

d’y 80

Cad T @Bxty)
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dﬂ
If ax? + 2hxy + by? = 0, then show that E}; =0
Solution: ax? + 2hxy + by? =0  ....(0)

Differentiating both sides w.r.t. x, we get

d dy
a(2x) + 2h - E(xy) + b(Zy)g =0

. dy dy _
_ dy dy
..Zax—l—ZhJ{dK—i—Zhy—l—Zby =0



2%(h}{+by) = —2ax — 2hy
dy —2(ax + hy)
dx  hx+by

Cdy —(ax + hy)
" dx  hx+by

o2

ax® + 2hxy + by2 =0
s ax® + hxy + hxy + by2 =0
. X(@ax + hy) + y(hx + by) = 0

= y(hx + by) = - x(ax + hy)

.y _ —(ax+hy) (i)

X hx + by
From (i) and (ii), we get
d
== i
Again, differentiating both sides w.r.t. x, we get
d
dy x F-y &E
P x2
x- (%) -y
= (X)z s ...[From (iii)]
X
_y-y
x2
0
T
42
Y _o



