DOGAR NOTES SERIES MATHEMATICS-11 (PECCTA) Unit # 13

Unit # 13, Differentiation

Theorems on differentiation:

(1) di(c) =0 (c is constant)
X
(2) i(X” ) =nx""?, neR (The Power rule)
dx

d !
(3) &[cf (x)]zc.f (x)
@ S (F(0+9(x)=T'(x)+g'(x)
(5) The Product Rule:
%[ f(x)9()]= f'(x)g(x)+ f(x)g'(x)

(6) The Quotient Rule:

i( f(x)j: f'()g(x) - fZ(X)g’(X),g(x);so
dx\ g(x) [9()]

EXERCISE 13.2

1. Differentiate w.r.t “x”
(i) y=x*+2x° +x?
Solution:

Let y=x"+2x*+x*
Differentiate w.r.t “x”
ﬂzix“ JrZix3 Jrix2
dx dx dx dx
@ _ 4x®
dx

+6x2 +2x
3

(i) Yy=X"+2X2+3

Solution:

3

Let y=x"+2x 2+3
Differentiate w.r.t “X”

3
ﬂzix‘3+21x7+i(3)
dx dv dx dx

3

W _ gxs1423x 7 40
dx

5
W a3
dx

5
@ _ S{W‘ +X 2}
dx
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dx X2
X
2X—-3
iii =
(il y 2X+1
Solution:
Let y= 2x—-3
2x+1

Differentiate w.r.t “Xx”
dy d (ZX 3)
dx dx\ 2x+1

d
2x+1
(2x1)

(2x-3)— (2x— 3)(;’ (2x+1)

ay _

dx (2x+1)°
dy (2x+1)2-(2x-3)2
dx (2x+1)°

dy 4x+2-4x+6

dc (2x+1)

dy 8
dx  (2x+1)

(1+ f)(x XZJ
B Jx

(1+x/§)(x XZ]
7x

First of all simplify the given function
3 3

X—X2 +x2—x?

2

(iv)

Solution:

Let y=

1 3
dy_d.; 9
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dy 1-3x
dx  2x
1 2
©  y=[¥-1]
Solution:

1 2
Let y Z(\/_—;)
First of all simplify the given function
y=X+ iz - 2&1
X X
Differentiate w.r.t “X”
1
W _d iy 9?2y
dx dx dx dx
1
W oxsia iyt
dx 2
2 1

dy
- =]
dx X xa/x

-3
Y _qpoxixe
dx
(vi) y=(x—-5).(3-x)
Solution:
Let y=(x-5).(3—x)
Differentiate w.r.t “X”

DT (x-5).(3-x)]

%=(x—5)%(3—x)+(3—x)%(x—5) %=(x—5)(0—1)+(3—X)(1—0)

N w

;I

(vii)  y=-——-

Solution:

(x2 +1)
x? -1

Differentiate w.r.t “x”

dy _i(x2 +1)2

dx dx x*-1

o (¢ _1)%(% H) —(x +1)2%(x2 =)
[ (x-1)

Let y=
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DOGAR NOTES SERIES MATHEMATICS-11 (PECCTA) Unit # 13
dy (x2 —1)2(x2 +1).2x—(x2 +1)2.(2x)
o (1)
dy 2x(x2 +1)[2x2 —2-x° —1}
# (g
dy  2x(x*+1)(x*-3)
)

!
fu) v —u
v %

(viii)  y=—
X —_
Solution:

x?+1

x> -3
Differentiate w.r.t “X”

dy d(x*+1
dx dx| x*-3

dy (x? —3)%(x2 +1)—-(x° +1)%(x2 -3) dy (XZ —3)2X—(X2 +1)2X

Let y=

dx (x-3) dx (x2-3)
dy . [¥-3-x-1]
dx (x 3)2
dy  -8x
dx (x2 —3)2
() y=—r
X“+1
Solution:
Let y= 2x-1
x* +1

Differentiate w.r.t “x”

7, d d 1
ﬂz X +1&(2x—1)—(2x—1)&\/x +1
2
o (1)
1
dy \/xz+1(2)—(2x—1)%(x2+1)72x
ax (x2+1)
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%:2\/x2+1—
X

(2x2 —x)

VX2 +1

Taking L.C.M of numerator

dy 2(x2 +1)—2x2 +x/x*+1

dx (x2+1)
dy _2x*+2-2x"+x
dx (x2+1)\/x2+1
dy 2+ X
B (2 41)(xt 41)2
dy  2+x
1y 3
(ke 1)2
a—x
(x) y=\—
a+x
Solution:
Let y= a-x
Va+x
Differentiate w.r.t “x”
&_d [a-x
dx dxVa+x
dy 1 i(a—xj
dx 2\/a—x'dx a+x
a+x
dy _ / a+x | (a+x)(-1)—(a=x)(1)
dx \2Ja-x (a+x)2
dy Ja+x |-a-x-a+x
dx 2Ja-x (a+x)2
dy  —2a+a+x
dx 2Ja-x(a+x)’
Q_ -a
=3
dx Ja-x(a+x)?
) x?+1
Xi =
) Y=y
Solution:
x*+1
Let y=
y x? -1

Differentiate w.r.t “X”
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dy d X% +1
dx dx| Vx*-1

dy 1 d(x+1
dx 2\/X2+1'dx x2 -1

x> -1
&yt (o)) () 1)
dx  2x*+1 (x2-1)’
dy  x2-1 (¢ -1)(2x)—(x* +1)2x
dx  24x2+1 (x? —1)2
dy 2x(x2 —1-x? —1).@
dx 2 x2+1.(x2—1)2
dy _ —2X

3

dx NG +1(x2 —1)E

2. Find Yify-

& \/;_1 X=z1
Solution:
(\&+1) xg—lj
y= &_1 x=1
() -]
= N
_(\/;+1)(\/§—1)(x+1+\/;)
= N
=(Vx+1)(Vx +1+
:(\/;+1)(x+1+\/;) ( " )2( " X)
=(\/§+1) +(\/§+1)x
=x+1+2\/§+x\/§+x

= X2 +2X+2x2 +1

3 1
W9 oxroxz 41
dx dx

3 1
9 e [ x4 2 |+ L)
dx dx dx dx

1
=gx2+2(1)+2.i+0

24/x
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3 1
=—X+2+—
2f Jx

(Alternative)
(\/;+1)(x2 —1j
Jx -1
Solution:
First of all sir_nplify the function
(\/§+1 (X;J —1]
-1
\/;—1)(x+\/§+1)}
y= L
(V1)
=(\/§+1)(x+«/;+1)

3
Y= X2+ X+/X+ X+/x+1

3
y=X2 + 24X +2x+1
D1fferentlatewrt“ ”
dy d
dx  dx dx  dx
3
dy—3x5_l+2.i+2+0

dx 2 2%
dy 3Jx 1 3x+2+44/x

—=——+———42=
dx 2 Jx ok

dy 3x+2+4\/_
dx 2\/_

Find dy if y=
dx

S—

—_
=

+

H
N —
>

3. Differentiate — with respect to x.

Solution:

Let y= —

() )
RIS
:(\/;+1)(\/;—1)(x+ X+1)
K (x-1)
_(x—l)(x+\/§+1)
RCE)
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_X+AX+1
Jx

Differentiate w.r.t “x” we have

dy _d|x+vx+l
dx dx| /X

L %+ —(x+/x+ lx%
:&;’X(H x+1)_(x+&+1)jx(&):&(l+2x OJ( 1)[2 ]
(Vx) X

1 1
) 1+m —(x+\/§+1)m

X

\/; 2\/§+1 _x+\/§+1

~ 24x 24x
B X
B 2x+\/§—x—\/§—1_ x—1
\/;'2\/; 2xg
1 dy
4, If y=+/x——— show that 2x—2+y = 24/x
Jx dx
Solution:
If y:\/i—l
X

Multiplying by Jx
\/Zy =x-1
Differentiate w.r.t “X”
d d
—(vXy)=—(x-1
dx([ y) dx( )
Using product rule

d d
a 9 fx=1
ﬁdx(y)wdxﬁ

dy 1
Syt
dx Y 24x

Multiplying by 2Jx

2xﬂ1L y =2x
dx
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5. If y=x*+2x*+2 prove that %=4x1/y—1
X

Solution:
Let y=x"+2x*+2
Differentiate w.r.t “Xx”

dy_ix4 d , d
dx  dx dx dx

W _ gy +2.(2x)+0
dx

dy 2
&=4x(x2 +1)=4x (x2 +1)
cifx>0 '.'\/x_zzx
%=4X\/X4 +2x%+1

X

ﬂ=4x\/x4+2x2+2—1

dx

cy=xt+2x7 42

Y _a
dX_4x y-1
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