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Question # 1
Find the definition, the derivatives w.r.t 'x' of the following functions defined as:
1 1
o 2x7+1 i) 2-+/x i) — iv) —
(1) (i1) (i11) NP (1v) 7
1 . L. 2 1
(V) (vi)  x(x-3) (vii) — (viii) (x+4)3
xX—a X
3 1
(ix) x2 x) x? (xi) x",meN (xii) — ,me N
(xiii) x™ (xiv) x'%

Solution
(i) Let y=2x"+1
= y+§y=2(x+5x)2+1 = 5y=2(x+§x)2+1—y
= Oy=2(x"+2x8x+5x7 ) +1-2x" -1 woy=20"+1
= Sy=2x"+4x0x+20x> =2x> = Oy=2x"+4x0x+25x> -2x°
= Sy=4x0x+25x>
= Ox(4x+20x)
Dividing by dx
oy

— =4x+20x
ox

Taking limit when ox — 0
lim oy = lim (4x+ 20x)
Oox—0 5x Oox—0
dy
= —=4x+2(0)
dx

= D4y e i(2x2+1)=4x
dx dx

(i) Let y=2-+/x

= y+0y=2—-Jx+0x = O0y=2-+Jx+0x—-y
1 1
= Sy=2-Jx+6x-2+Jx = Oy=x>—(x+6x)?

1

1 1 =

= Oy=x? —x2(1+§j2
X

1 1(1_4 2
= 5y=x2—x2(1+%-§+wtﬁj +j

X 2! X
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1 1 1 1 1 2
= = |l ox 5\—75)ox
:xz—xz—xz(—+2( 2)— +....

Dividing by Jdx, we have

1
Sy =—x? (L _Lox + j
ox

Taking limit as

1
lim Q =—x2 lim (L —lﬁ + j

Sx—0 5x Sx—0 2x 8 x2
1
- b —x{l ~0+0- j
dx 2x
1 1
S— 1 __lxi_l — ﬂz_lx_E
2x 2 dx 2
1 1
(i) Let y=— = y=x?
y \/; y

Now do yourself as above

. 1 _
(v) Let y=— = y=x"
X

= y+8y=(x+06x)"
= Sy=(x+06x)" —x7

-3
= 5y=x{(l+ﬁj —l:l
X

_ (1_3& _3(<3— 1)(

*\&
~—
\'_/
@

P 4)(&} b }

X

3{ 36x | 3(- 4)(&) }
=X - — | +.....
X 2 X
=x>. 5){ -3+ 6(&6] ..... }

X X

Dividing both sides by ox, we get
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Q =x {—3 + 6(§) — e }
ox X

Taking limit on both sided, we get

limﬁzlimx_‘{—3+6(§J— ..... }
5x—>05x ox—0 X
:@=x4[—3+0—0+ ..... ]
dx
= ﬂ——3x_4 or ﬂ:_%
dx dx X
(v) Lety=
xX—a

= y=(x-a)"

= y+8y=(x+6x—a)"

= Sy=(x—a+6x) -y

= Sy=(x—a+6x) —(x—a)"

:(x&—a)l{(li- ox )1—1}

X—da

B -1 Sx —1(-1-1)( &x
—(x—a) Hl_x—a—i_ 2! (x—a
B - ox  —1(-1-1)( ox
= Jdy=(x—a) {l_x—a—i_ 5 (x—a
B al Ox —1(=2)( ox
—(x—a) {_x—a 2 (x—a

Dividing by dx

g%=(x—afk{—l+(

Taking limit when dx — 0, we have

ox

X—a

lim 2% = lim(x—a)_l_{—1+( o

ox—0 5x ox—0 xX—a
dy =)

= —=(x—a) [-140-0+...]
dx

)

j_m}

=
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(vi) Let y = x(x—3)

= x*=3x
Do yourself
(vi1) Let y = % = 2x7*
X
= y+dy = 2(x+5x)"

Do yourself

1

(viii) Let y = (x+4)3

1

= y+Jdy=(x+x+4)3
1
= Oy=(x+dx+4)3—y

! I
=(x+4+3x)3 —(x+4)3

1
1 !
= (x+4)3 (1+ ox T—l

:(x+4); [1+%x5+x4+%(izl)(xix4j2+m.]—1]
Hoox 3(3)( ey }
=(x+4)3 + ( j +....

1
(xed) O [1_1( Ox )}
x+4(3 9\x+4

Dividing by dx

Q:(x+4);_l{l—l( ox j+}
ox 3 9\x+4

Taking limit when ox — 0

2
lim 2 = fim (x+4) > 1—1( o j+
dx—0 5x dx—0 3 O\ x+4

2
= Q:(x+4)_3B—O+O—...} =

[\S)

+4) 3
o (x+4)

SR
W | =

3

(ix) Lety = x2
3
= y+Jdy=(x+x):
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3 3
= Jdy=(x+0Jx)2—x?

2x 2 X

Dividing by dx

3
Oy F +§(§j + }
ox 2 8\ x

Taking limit when ox — 0
1
lim oy = lim x? {E +§(§) + }

Ox—0 5 X Ox—0 2 X

1 1
= ﬂ=x{§—0+0—...} = ﬂzéxz
dx 2 2

(x) Let y = x7?

Do yourself as above.

(xi) Let y = x"
= y+0y = (x+6x)"

= 0y = (x+x)" —x"

= x" 1+§) —1}
X

2
= x" 1+m-§+m(ﬁj +....]—1]

X 2! X

| mox m(m—l)(&c)2
= x + = +

X 2 X
m 5){ m(m—l)(é'xj |
=X - —\ m+—-—-—---—\+....
X 2 X |

Dividing by dx
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Sy = x"! {m+m(§j + }
ox 2 X

Taking limit when dx — 0
-1
lim 22 = fim xm{m+—m("; )(ﬁ}r...}
X

Ox—0 5 X Ox—0

= @ X" '[m+0+0...] = @= mx"!
dx dx
. 1 m
(xii) Lety = — =x
X

Do yourself as above, just change the m by —m in above question

(xiii) Let y = x™
= y+dy = (x+5x)40

= 0y = +§x -

(x
39 40 38 2 40 40 | _ 40
{ j Ox+ (2jx Ox™ +...+ (4Oj§x } x
0 39 40) 35¢ > 40 s 40 _ 40
= ()x* + ( j Oox+ (zjx Ox +...+ (4())5)6 X

40) 395x+( j XX ..+ (jgjé'xm

1
Dividing by ox
40 38 40 < 39
5= (1) ( ) ot )
Taking 11m1t as 0x—0
limQ = lim 4 XX+ .+ 40 Sx”
ox—0 5x ox—0 1 40
P K jx39+ 0+ 0 +..+ 0}
dx 1
= b _ (40jx39 or @ 40x”
dx 1 dx
(xiv) Let y=x"'"
Do yourself Question # 1(xii), Replace m by —100.
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Question # 2
Find % from the first principles if
X
(i) Vx+2 (i1)
x+a
Solution

1

(i) Let y = Jx+2 = (x+2)2
Now do yourself as Question # 1(ix)

1

(i1) Let y = L _ (x+a) 2

VX+a

Now do yourself as Question # 1 (ix)
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