Mathematics 12
Unit 2 - Differentiation (Exercise 2.3)

EXERCISE 2.3

Differentiate w.r.t “x”

Q1 x'+2x*+X°

Solution:
Let y=x"+2x’+x°
Differentiating both sides w.r.t “x”

d—yzi(x +2x° +x)

dx dx

d d d d
d—iza(x4)+2a(x3)+a(xz)
ﬂ=4x3+2(3x2)+2x

dx

Q

=4x* +6x% +2x
X

_3
Q2 x +2x2+3

Solution:
3

Let y=x"+2x 2+3
Differentiating both sides w.r.t “x”

3
dy d{x +2x2+3]

dx dx
dy
=2 = 3x*+ x?* +0
dx Z[ZJ
dy_—3_3
dx  x* g
X
0.3 a+x
a—x
Solution:
Lety=a+x
a—x

Differentiating both sides w.r.t “x”

ra =
@ _(a-)(1)-(a+)(-)

dx (a~x)2

2x—3
4
Q 2x+1
Solution:

2x-3
2x+1
Differentiating both sides w.r.t “x”

d_y_£(2x 3)

dx dx\ 2x+1

dy (2x+1)(2)-(2x-3)(2)
dx (2x+1)’

dy 4x+2-4x+6

dx (2x+1)

sl LR
dx  (2x+1)
Q.5 .(x-5)(3—x)
Solution:

Let y=(x—5)(3-x)
y=3x—x"—15+5x

Let y=

y=8x—x"—-15
Differentiating both sides w.r.t “x”

i(y)z%(Bx—x —15)

d—y=8—2x
dx

Q6 |Jx —%T

Solution:

4]

y=x+£—2

leferentlatmg both sides w.r.t “x”
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Uhit- 2 Differentiation
3_y=di(x+x L_2) ax(x® +1)(x* =1) = 2x(x* +1)°
x dx =
1 (-1
dx X’ 2x(x* +1){2(x2 ~1)~(x? +1)}
(1+ J)_c)(x—xi} - (X2 —1)2
Q.7 o - 2x(x2 +1)(X2 —3)
Solution: - (x*-1)’
3
(1+\/;)[x—x2] Q.9 x*+1
Let y= . x* -3
\/; Solution:
y:(1+&)(x)(1—&) Let y— xj+l
J; X
B (1—x) Differentiating w.r.t “x”,
= \/; d_y _i X2 +1
=J;(1—x) dx dx\| x*-3
d d, .
y:\/?—x;/; :(xz—S)&(x2+1)—(x2-1-1)&()(2—3)
[, (x*-3)
Differemiating w.r.t “x” i (Xz —3)(2)()—()(2 +1)(2x)
dy d Xz x; a= 2 2
dx  dx (X _3)
dy -+ 32 dy _ M 6x — }x/{ 2Xx
—=—x2-=x
dx 2 2 dx (¥ —3)
&_1 3 o ~ox
dx 2Jx 2 o = _3)2
2
1
Q8 (};2-’:_1) Q.10 vi+x
Solution: ' v1-x
(xz +1)2 Solution:
Let y= 1+x
e | Let y=,—
Differentiating w.r.t “x”, 1-x
s 2 1
dy _d|[(x¥'+1) :yz[ﬂ_x)z
dx dx| x*-1 1-x
dy [)(2—1).2()(2 +1).2x—(x2+1)2.(2x) QZE(H_XJE
T dx dx\1-x

dx (x*-1)’
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Unit— 2 Differentiation
_I s
dy_l[l+x)7 d (l-i-x] ﬂ:2(x2+1)—x(2x—1)
dx 201-x) dx\1-x dx (X2+1)\/X2+1
i d d
(-0 L@e-(1e0) L) 24 +2-2404x

il
2\ 1+ x

(1

2\1+x

L[Ls 5{(“)(1)(1”)(1)]

_;(115[1;4“{{}

1+ x (1 x)
1
(1-x): (2]
\/1~1~x.(1*x)2
dy 1 g
dx Vi+x(1- x)
Qu -1
|
Solution:
L s Zx=1
Jvxt+1
Differentiating w.r.t “x”
d_y:i 2x—1
dx dx| \x*+1
\)x2+1di(2x—1) (2x- 1); X +1
_ X
- 2
(\/x_2+1)
\/x2+1(2)—(2x—1)[#(2x)]
_ 24x* +1
x*+1
{_ 2x 1
2 e R ¢
d_ \}x +1
dx x*+1
dy 2(x*+1)-x(2x-1)
dx VX +1
G |

(5 1)

dy xX+2

3

X (2412

a—x
a+x

Q.12

Solution:

a—x

Fe a+x

Differentiating w.r.t “x”

dy _d [a-x
dx dx\Va+x

=
dy l[a x]7 d[a x)
a+x dx\ a+x

d
a+x a+x (a— x)dx(a+x)
(a+x

l(a ]% a+x)(

2\ a-

(GHHH.W{ a;ﬂ

2
a+x

~1)-(a- x)(l)}

a+x)

(a+x)2( 2(0)
2( (ﬂ—x)E (a+x)
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Unit— 2 Differentiation
Q.13 X +1 (\/1+x—\/l—x)2
I y= 2 ;
. X (\/1+x) w(\/lwx)
Solution:
3 2 2 2
Let y= x2+1 y:(\/1+x) +(\/1—x) —241-x
- X -1 Lol
ifferentiating w.r.t “x”
- 1+ X +1- £ —241-X°
dy d| [x+1 X=
Sl B . 2x
dx dx[ X —1}
_1- 1-x°
b%

;1
dy _1(x¥+1)2 d (¥ +1
de 2Ux*=1) "dx\ x*=1

dx 2\ X +1

()

ﬂ_l(xz—lf (=1 L (2 1) (2 +1) L (3 -1)

dy_1 ( < —1}5‘()3 ~1)(2) (2 +1)(2x)

dx 2\ x*+1 (X2_1)2

11 26 22 e
4 (x2 +1)% (x° _1)2

1 —4x

2 VX +1(x_2 —l)g
dy _ —2x
3
o VX +1()~<2 —1)E

i+ x—1-x
i+ x+-x

Solution:
g _\Il+x—\/1—x
? V14 x +4/1-x

Rationalizing the denominator, we get
_ JI+x=y1-x Y1+ x—+1-x

Sl x+-x i+ x-1—x

Q.14

L

Differentiating w.r.t “x”

dy _d[1-41-X
dx dx X

dy xi(l—ﬁ)—(l—ﬁ)i(x)

__dx : dx
dx X
1(—,Zx) >
dy{ : m]_(ﬁ/l_—x)m
dx g

X = 1-x*+1-X°
J1— %2
X2
_){2—\/1—){2 41—t
X1-x2
dy _1-N1-x*
dx  x*\1-x*
xya+x
Ja-x

Solution:

Q.15

a+x

Let y=x
a—x

Differentiating w.r.t “x”
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Unit- 2 Differentiation
d_y_i X g+ @:L_f_#
dx  dx a—x dx  2Jx  2xx
1 d_y_ x+1
dy _ i[a+xj5+ ’(HX.i(x) dx  2xdx
dx dx\a-x a—-x dx
5 2Xd_y_x+l
d_yle[aur Ji_i[‘HX}r a+x o
dx 2\a-x) dx\a-x a-x
d_yzx‘l [a—x (G_X)(l)_(a:fx)(—l)+ a+x VRN A
dx “2\Na+x (a—x) _
Zx—y+y=%+zz+f—%
dy X [a-x a- x+a+x \/7 * X X X
Va+x 2x— SoadR

dx ?\/m.(a-x)é +‘j:

2
d_y: ax +x}a+x
dx a+xva-x(a-x) “a-x

dy ax+(a+x)(a—x)
S 3
dx Ja+x(a-x)?
dy a’ —x* +ax
i

dx \/cm(a—x)E

Q.16 If y= \/;w% show that

2xd—y+y=2\/;
dx

Solution:

.~
y=+x =

leferentlatmg w.r.t

dy d Xz X_%
dx dx

G‘ 9

2x—y+y =2Jx
dx

Hence the proof.
Q.17 If y=x"+2x’+2, prove that
%z 4XJ)/TI
Solution:

y=x'+2x*+2

‘G 9

Differentiate w.r.t

dy
dx

=4x° +4x

%z@((x2 +1) (1)

Now y=x"+2x*+2
y=x'+2x"+1+1

y-1=x*+2x*+1
y—1=(><2+1)2

Jy—1=x*+1 ...(ii)

Now using equation (ii) and
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Unit- 2 Differentiation

Putting the value of x°+1 from Hence the proof

equation (ii) into equation (i).

%:4){,/}»—1

The Chain Rule:

Theorem:

If g is differentiable at the point x and f is differentiable at the point g(x), then
the composition function fog is differentiable at the point x and
(fog)'x= f'[9(x)]-9'(x)

THE CHAIN RULE

s dx r d}" ' dy dy dt
1 If x=f(t) and y=g(t) then — = f'(t) and == g'(t) therefore = = > x —
() X f() y g() it ()an " g() erelfore txx

(2) If y=[g(x]" and u=g(x) then y=u" and j—yznu”‘1
u

Q—d_y d_u—nun_ld_u
dx du dx dx

or

d n n=F ;
a[g(x)] =n[g(x)]" g'(x)
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