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)°
(iii) (GBt+2)7 (iv) (ax+h)*
1
) az—py (L-B2010)
Solution:
i)  (ax+b)
Let y = {ax +b)’

y+8y = [a(x +8x)+b]’
dy = {ax+adx +by —y

dy = (ax+b+a§x}3— {a}{+b)3 },f={ax+b)3
| A0 X ]3
dy = [(ﬂx+b}(l+a}{+bJj — (ax + b)’
g a6x Y}
dy = {ax +b)’ k\] -I—a:fb) — (ax + by’
i adx Y |
dy = (ax +b)’ _(1+M+bj —1|J
. RS
) : abx j 33-1) (abx J ]
8y = (ax +b) {1+3(ﬁx+b L YRR i I SO —1|J
B ; adx 3(3—-1) adx |
dy = {ax tb) ‘ax—b{:3+ I 'a:n:+b+ ......... lJ
Dividing both sides by 6x.
Sy (ax+b)3",a6x[ 33—1)  adx 1
= 3+ Fos |
OX OX 2! ax +b |
dy ) 3(3-1) adx |
o = alax+b) [3+ TR S IJ
Taking limit ox — 0
.0y 2[ 3(3-1)  adx 1
ﬁ&l_t}]‘!hax—ﬁl;l_tﬁja[ﬂ}{+b} 3+ M caxp T |J

gf = 3a(ax + b)’
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(i)

(iii)

i (ax + b}3 = dalax + b)2 Ans.
(2x + 3)°
Let y = (2x +3Y

y+8y = [2(x+3x)+3]
dy = (2x+28x+3)Y -y
dy = (2x +3+28x) — (2x + 3) -y =(2x +3)

- 5
oy = [(Zer 3) (1 +2ib:3ﬂ — (2x + 3y

5 25x Y .

oy = (2x + 3) 1+2};+3 —(2x + 3)
B 5 28x ]5 ]
Sy = (2x +3) Kl+21+3 -1|J

dy = (2x +3y [1+5(2}2{8f3)+5{5_”.( 20 )

2! 2x +3
28x 55-1) 28x 1
_ 5
8y = (2x+3) 5., 3 [5+ TR T PR |J
Dividing both sides by ox.
Sy 28x (2x +3)>! [ S5(5—1)  28x |
= 5+ . o |
OX dX 21 2x +3 |
dy . 5(5—1) 28x |
s 22x+3) [5+ T T3 T IJ
Taking [imit 6x — 0
.oy . 4{ 5(5—1) 28x ]
Lim == Lim 22x+3)" |5+ 75— 573+ IJ
d
o= 22x+3)0.5
i(2:-;+3.)5 = 10(2x + 3Y° Ans
dx o
(3t +2)~*
Let y = (3t+2)°

y+8y = [3(t+58t)+2]°
Sy = (3t+38t+2)°—y
8y = (t+2+38)7°- (3t+2)7  w y=(t+2)”

------
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(iv)

35t ,
oy = [(3t+2)(1+3t+2)] — (3t+2)"
. 35t V° .
dy = (3t+2)” (1+3t+2) — (3t+2)*
B S 35t )‘3 1
Sy = (3t+2) KHHM -1|J
_ L Wt ) (=2)(=2—-1) [ 38t Y ]
Sy = (3t+2) [1+(—z) (m)+ 3 ,(3t+2) SR —1IJ
B 36t [ (-2)(=2-1) 3t 1
8y = (3t+2)7 3 5|2+ X v S O |J
Dividing both sides by ot.
5y 35t [ o, (C2(2-1) 36t ﬂ
5t Bt(3t+2) [ 21 32 |
5y 3 [ (—2)(-2—1) 3&t 1
St - (3t+2}3 _2+ 2‘ 31__'_2_" ......... |J
Taking limit 6t - 0
by 3 (=2)(=2—1) 36t 1
;::,I;]_ﬂat_grl_]}}}(3t+2}3 |:—2+ 2' 3t+2+ ........ |J
dyv 3
i~ (Gtray ©2
d o =6
dt {3t+ 2} - f3t+2)3 Ans.
(ax + b)™
Let y = (ax +b) :
y+8y = [a(x +8x)+b]”
dy = (ax+adx +b) -y
dy = (ax+b+adx)” — (ax+b)” - y=(ax+b)"
adx |~ 5
oy = [(ax+b}(l+a}{+bJj — (ax + b)”

5
dy = (ax+b)~ (l += HJ —(ax +b)7

A
5y = (ax+b) 5[(1 +a:‘3fb) - 1@
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B i adx \ (=5)(=5—1) ( adx T }
oy = (axtb) 1:1 +(=3) [—ax +bj+ X Aaxap) T 1
B s adx (—5)-5-1) adx |
dy = {(ax+b) ax+b[—5+ 5 g IJ
Dividing both sides by ox.
5y adx [ L5 adx |]
5 ox(axtb) | 0T 20 cax+b |
Sy a (-5)(=5-1) adx ]
[l e
Taking limit ox — 0
By a (=5)(=5—1) _adx |
EIIL—IH:: ox ﬁI;l—[}nn (ax + b)" [_5 " 2! ax +b T |J
dy a
x ~ (ax+be &)
d - —5a
dt (ax +b) " = (ax + b)° Ans.
1
) az=by
l
Let y o (az — b)’
y = (az-b)"’
y+8y = [a(z+82)—b]"’
dy = (az+adz—b) -y
dy = (az—b+adz) ' — (az—b) v y=(az—b)"’
a5 =7
oy = [(az —b) (1 + a: _Eb)] - (az—b)"’
_ adz ' B
8y = (az—b)"’ [1 +ﬂz_b) —(az—b)"’
-7
B = adz ]
Sy = (az—b) [[1 +az_h) - 1|J
) Cad (=T)=T - 1 5z
oy = {az-b) ?[1 +(=7) kaz—zbj+ }(1! J (az_zbj ... —1H
- . adz | (-7} -7—1) adz |
by = (az=b)" o |7 s RN IJ

Dividing both sides by oz.
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dy abz _[? CH=T-1) _adz | |1
EJE — EE(E].E—I.')}]I: — 21. . ﬂ?—b ......... J
Sy  _ a [ o EDET-1) adz ﬂ
6z  (az—b) 2! raz—b
Taking limit 6z — 0
oy a (-7)N-7—-1) adz 1
Lim &= tim ot [0+ T e
dy B a
dz ~ (az-by &7
d I | —7a
dz Laz-bflj T (az-b) Ans,

EXERCISE 2.3

Q.1  Differentiate w.r.t. ‘X’
x4+ 2xt + %

Solution:

Let y = xt+oxt - x°

Ditt. w.rt. 'x°
d d d d
BT a0 26D )
gf = 4x* i{x}—FZ”rx} 'di(xj-l-Zx I,_{x]
d .
o= A e 1 2x |
W 4+ 6x3 42 Ans
ElK_ X X X Is.

Q2 Y+ 42

Solution:
Let y = X +2x T +2
Diff, w.rt, "x’
_ d d
Y- a2 ) ()



