Mathematics (Part-11) 76 (Ch.2) Differentiation

EXERCISE 2.2

Q. Find from first principles, the derivatives of the following expressions w.r.t.
their respective independent variables.
(i) (ax+b)® (L.B2004) (i) (2x+3)°
(i)  (3t+2)7 (iv) (ax+b)™
1
(V) (az—Db)’ (L.B 2010)
Solution:
(i)  (ax+b)’
Let y = (ax +b)®
y+38y = [a(x+8x)+b]’
8y = (ax+adx+b) -y
8y = (ax+b+adx)’— (ax +b)? oy =(ax +h)®
asx Y
Sy = [(ax+b) (1+ax+bﬂ = (ax+b)®
3
3 3 aox 3
dy = (ax'+ D) (1+ax+b) —(ax' +'b)
adx \°
Sy = (ax#h)* [(1 Wk, R bj —1}
_ 5 adx ) 3(3-1) ( adx Y’
dy = (ax+Dh) [1+3(ax+b)+ o1 lax+p) T -1
_ s adX 3(3-1) adx }
dy = (ax+Dh) X+ b [3+ o1 caxtp e
Dividing both sides by 5x.
dy  (ax+b)*!'.adx [3 33-1) adx }
sx Sx o axap T
oy 2 3(3—-1) _adx
ox a(ax +b) {3+ o1 cax+pto
Taking limit dx — 0
_dy . 2[ 3(3-1) adx ]
SIQT]OSX = a‘)I;inoa(ax+b) 3+~ o+ p T

d
o = 3aax+by



Mathematics (Part-11) 77 (Ch.2) Differentiation

% (ax + b)® = 3a(ax +b)?|  Ans.

(i) (2x+3)
Let y = (2x+3)°
y+3y = [2(x+8x)+3]°
Sy = (2x+28x+3)°—y
Sy = (2x+3+25x)°— (2x +3)° oy = (2x +3)°
25x \]°
Sy = [(2x+3) (1+2X+3ﬂ — (2x +3)°
25X )
Sy = (2x+3)° (1+2X+3j —(2x+3)°
25x \°
- 5
dy = (2x+3) Kl+2x+3j —1}
25x ) 5(6-1) ( 28x Y
- 5
dy = (2x+3) [1+5(2x+3j+ ol '(2x+3) +o —1}
26X 5(5-1) 25x
— 5
dy = (2x +3) 2x+3[5+ o1 o+ 3 T e }

Dividing both sides by ox.
dy  20x(2x.+3)>* [ 5(5= 1)« 25x }
5.+ o1 - 2% + 3 + o

X OX
dy 5(5-1) 28x
il 2(2x + 3)* [5+ TR TR
Taking limit 6x — 0
oy 4[ 5(5-1) 28x }
glginon = 6I){)n()2(2x+3) 5+ o1 o} 43 T
d
o = 22x+3).5
d 5 4
dx (2x +3)° = 10(2x + 3) Ans.
(iiiy @t+2)?
Let y = (3t+2)7
y+3y = [3(t+5t)+2]”
Sy = (Bt+35t+2)?—y
Sy = (3t+2+38t)%— (3t+2)7 v y=(Bt+2)7?
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-2
dy = [(3t+2) (1+ ﬂ (3t+2)?
2
oy = (3t+2)_ ( j 2)_
-2
Sy = (3t+2)2K 2) }
B} 5 2)(-2-1) ( 35t Y
dy = (3t+2) [1+( 2)( +) - )(2' ) (3t+2) o, —1}
_ L, 38t (-2)(-2-1) 38t
Sy = (3t+2)7? 3t+2[2 TR L ]
Dividing both sides by 6t.
dy 3%t [ ,, (CAC2-1) 38t }
St~ st@Bt+2)M? | 21 3t42 e
&y 3 [ (-2)(-2-1) 3t }
st - W 2+ ol B T
Taking limit 6t — 0
Sy 3 [ 2)(=2-1) 35t }
g?m6t—al?mm 2+ o Bppg T
dy 3
dt = @Gez) &2
d L 6
a(3t+2) N CETN Ans.
(iv) (ax+b)™
Let y = (ax+b)™®
y+dy = [a(x+&x)+b]”
8y = (ax+adx +h)>-
8y = (ax+b+adx)>— (ax+bh)> = (ax +b)™
asx \|° -
Sy = [(ax+b)(1+ax+bﬂ — (ax+b)™
_ adx )7 _
8y = (ax+bh) (1+ax+b) —(ax+b)™®
_ s adx 7 }
dy = (ax+Dh) [(1+ax+b) -1
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(v)

_ adx ) (5)(-5-1) ( adx Y
oy = (ax+h) 5[1+(—5) (ax+b) C )(2. ) (ax+b) + . —1}
B _ (=5)(=5-1) adx

8y = (ax+bh)> —ax+b[5 ol e+ b T
Dividing both sides by 6x.

dy adx [ 5+(—5)(—5—1) adx_ ]

8X = _Sx(ax + b)1+5 — 21 “ax + b .........

dy a [ (-5)(-5-1) adx }

ox —m -5+ o ax+p o
Taking limit dx — 0

dy . a (-5)(-5-1) adx }
5[?@05 _sliinom[fs 2! ax+b T
dy a
X = @x+op 9
d _ —5a
&(ax+b)5 = m Ans,;
1
(az - b)’
1
Let Y = a0y
y = (aze b7’

y+38y = [a(z+82)-b]”’
8y = (az+adz—bh)’ -
8y = (az—b+adz)" - (az-h)" - y=(az-h)”’

[(az b) (1 ¥ agzbﬂ_7— (az-hb)~’

7
Sy = (az—b)” (1 ¥ ajs_zb) _(az—b)”

Sy = (az—h)”’ Kl + aaSzb)_7 - 1}

by = by 10 () (2 COCT=D (B2

(az-b)7 a&b [—7 " (_7)(;!7 -1 agé&_zb o ]

Sy

dy =
Dividing both sides by 6z.
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oy _ __ adz [ (-7)(-7-1) _adz ]
5z = 82(az _ b)1+7 -7+ ol ‘Az —b +
dy a (-)(=7-1) adz }

82 - (az_b)S' [_7'{_ 2| aZ—b+ .........

Taking limit 6z —» 0

sy a [ )(-7-1) adz }
5%@052 - leino (az—b)° o 2! az- b

dy a

z = @-pg 0

d 1 —7a
E[(az - b)J = laz-bp| A

EXERCISE 2.3

Q.1 Differentiate w.r.t. ‘x’

X+ 253 + X2
Solution:

Let y = xX*+ 23+ x2

Diff. w.r.t. ‘x’
d d d d
& = 0D+ 25 0+ 50
d 4 d ., d ., d
a}f = 4x41.&(x)+2.3x31.&(x)+2x21.&(x)
dy _ .3 2
ax " 4x7.1+6x°.1+2x.1
Y _ 1 4 6x2 + 2x Ans
dx '

Q2 x3+2x%+2

Solution:
Let y = x2+2x2+2
Diff. w.r.t. ‘x’

d d _ d _ d
& = o P25 6+ @)





