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Solved Exercise 2.2

Q1. Find from the first principles, the derivative, of the following expressions w.r.t
their respective independent variables.
i. (ax + b)3
Solution
Let  y=(ax+ b)?
y + 6y = (a(x + 6x) + b)?
dy = [a(x + 8x)? + b3] = (ax +b)?
= ((ax + b*) + adx?) = (ax + b)?
= (ax+b)* 4+ 3(ax + b)*(adx) + 3(ax + b)(a?8x?) + a®8x3

= adx[3(ax + b)2 + 3adx(ax + b) + a2dx2]
dividing both sides by ix take limit as §x — 0

. 8y fim ( B)® 3a 3a’dx
=\ a0 dx = ax+b+(ax+b)3+m

= i, 2 252
= .slﬂlu axa[E(ax + b)* + 3adx(ax + b) + a®6x°]

. 2
i = 3(ax + b)a

= 3alax + b)? Ans
i.(2x + 3)5
Solution
Let y=(2x+3)°

y+ 8y = [2(x + 8x) + 3]°
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= 5y = (2(x + 8x) + 3)5 — (2x + 3)°

=(2x+3+26x)°—(26+3)°
Using Binominal thearem
= (2x + 3)% + 5(2x + 3)(26x)° — (2x + 3)°

= 26x[5(2x+ 3)* + 10(2x + 3)3(2x) + 10(2x + 3)2(26%)% + 5(2x + 3)(26x)% +
(26x)*]

Dividing both sides by dx and take limit as §x — 0

3y
dxr - 0—
= X Bx

= 8x - 0[5(2x + 3)* + 10(2x + 3)3(26%) + 10(2x + 3)* + 5(2x +
3)(28x)3(26x)4]

ay. . (B N
% =(2x+3) [

Zx+3

= 10(2x + 3)* Ans

fii.(3¢ +2)72
Solution
Let y=03t+2)*
Y+éy = (3(t+ 8t) +2)72
8y =(3(t+8)+2)2 - (3t+2)2

=(3t4+3664+2)2-3Bt+2)?

=-(Bt+2)”* [{1 +(-2) (3:?2) * {_2}:2_1] (33:?2)2 e 1}]

dividing both sides by 6t and take limit as 6t — 0

dy
Et—lﬂa
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= (3t+2)" [ Ii 2)(3} (—2}{—2—1}({3}&) ]

3t+2 21 (3r+2)

=(3t+2)? (%)

= —2(3)(3t+2)73

=—6(3t+2)73 Ans

iv.(ax + b)"®
Solution
let y=(ax4+b)"
v+ 8y = [alx + 6x)+ b]7°> = (ax + b)~°
= dy = (a(x + 6x) +b) > — (ax + b)~°
= (ax + b + adx)™ — (ax + b)™°

= (ax+ )7 [1+ 2] -

(ax + b)™®

= (ax + b)* [(1 BT 1]

b

Using Binomial series

= (ax + b)™5 [1+ (—5)(

ax+ b (ax + b)?

Taking limit 6x —0

i

ANy -5
= —S5(ax +b) e

= —Salax + b)™®

=5ha
= W Ans

1
X = (az+b)7T

Solution

asdx ) (—5)(—5 — 1)aéx

EE A — 1
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let y=(az—b)"’
y + 8y =(a(z + 8z) — b)™7

= dy=(az—b+adz)” —(az—b)"7

= (az=b)"" (2227 _ (az )7
= (az — b)~’ [(1 3 :fn)_? - 1]

Using Binomial series

= (az—b)"’7 [1 + (—?)( ot )+ EDRNC 1)( agt )2 —1]

az —b 2! az —b

Dividing both sides by 6z and take limit as 6z — 0

22 A 2
m 2 = lim uz—b‘?[—?( = )+{ AR B ]
az—hb

Sz-s0 6z Sz—0 2! {az-b) '
dy =7a =7
—\= az—b
dz {az-h) ( )
-Ta

= @z-by Ans
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