Exercise 2.1 (Solutions)erage so
Calculus and Analytic Geometry, MATHEMATICS 12

Question # 1
Find the definition, the derivatives w.r.t 'x" of the following functions defined as:
) 2+1 (i) 2-+x G —— ) —
Jx X
1 : L2 1
V) (vi)  x(x=3) (vii) — (viil) (x+4)3
xX—a X
3 1
(ix) 2 x) " (xi) x",meN (xii) — ,me N
X
(xiii) x*° (xiv) x™'%
Solution
(i) Let y=2x"+1

= y+8y=2(x+6x) +1
= 5y:2(x2+2x5x+5x2)+1—2x2 -1

= §y:2(x+5x)2+1—y
v oy=2x"+1

= Sy=2x"+4x8x+20x*-2x* = Sy=2x"+4x8x+26x* —2x*

= Sy=4x5x+20x"

= 5x(4x+ 25}6)
Dividing by ox
9y 4x+20x
Ox
Taking limit when dx — 0
lim ay = lim (4x+ 26x)
dx—0 §x dx—0
dy
= —=4x+2(0)
dx
— D4y e i(zxz +1) =4x
dx dx
Let y=2—J;

(i1)

= y+0y=2-vx+ox = Oy=2-Jx+0x-y
1 1
=3 5y:2—\/x+5x—2+\/; = Jy=x>—(x+0x)?

|
1 1 =
=3 Oy=x% —a? 1+@J2
X
L1 1(1_1 2
= Sy=x2-x2 +l-5x+2(2 ) 5xj +J
X

2]

1

(

X
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1 1 1 1(_1 2
=52 — 52 x2[5x+2( 2)5_264_ ]
X 2 X
1
RENART. B
2x 8x

& _ g (3]

ox 2x 8 x°
Taking limit as
1
limﬁ:—x2 Iim L—15—§+
dx—0 5x ox—0 2x 8 X
1
. & _xz(l_om_ j
dx 2x
1 1 1
o b st 15
2x 2 dx 2
1 !
(ii1) Let — = y=x?
\/; y

Now do yourself as above
: 1 3
(v) Let y=— = y=x
¥
= y+8y=(x+6x)"
= Sy=(x+6x)" —x7

=3
= 5y:x3{(l+éj —1}
x

ol ey )
%)

30x —3( (6.
X 2

o {_ 36x  =3(-4) (
X Z

o B a8 ]

Dividing both sides by dx, we get

=x"|1-

*Q‘“’ o
|2



Ox

X

Oy _ {—3 + 6(
ox

Taking limit on both sided, we get
oy ox

lim —= lim x‘4{—3+6(—j— ..... }
Sx=0 §x  Ox—0 X
= Lo [340-0+...]
b
= ﬂ:—3)(_4 or ﬂ_—%
dx dx X
(v) Lety=
x—a
= yz(x—a)_1
= y+5y=(x+§x—a)_1
= §y=(x—a+5x)_l—y
= Sy=(x—a+6x)" —(x—a)’

ox

X—d

~(xa)’ KH j_l —1}

(e=a)" K LA SV H
= dy=(x—a)" {1— x&_xa + _1(_21! _1)()6{);}2 +o —1}
=(x-a)” {— x&_xa - _1(2_2) (xé_xa 2 +}
5 sx ) ]

Dividing by ox

%z(x—a)_l_l {—H(

Taking limit when ox — 0, we have

ox

X—da

tim 22 = lim (x—a)™ {—H( ox

0x—=0 dx  6x—0 X—da

= D (—a)?[-140-0+..]
dx

J--

j_}

dy -1

az(x—a)2
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(vi) Let y = x(x—3)

= x* —3x
Do yourself
. 2 4
(vi1) Let y=—=2x
X
= y+Jdy = 2(x+ox)"

Do yourself

1

(vii1) Let y = (x+ 4)3

1
= y+9y=(x+0x+4)3
1
= Oy=(x+6x+4)i—y
1 1

=(x+44|—?'x)g —(x+4)3

1
1 i
= (x+4)3 (1+ 5)“4]3 1

1 1(1_q
=(x+4) (1+l ox +3(3 )( ox

:(x+4)% oz +%(_%)( oF T+....]

L ox |1 1( ox
:(_x+4)3 — i T s
x+4|3 9\ x+4
Dividing by ox

1
%z(x+4)5_{l—l( ox ]+}
x 3 9\x+4

Taking limit when ox — 0

2
im 2% - fim (x+4)‘{1—1( Ox j+}

5x—0 §x Oox—0

2
— ﬂ:(x+4)_5B—O+O—...} =

dx

(ix) Lety = x2
3
= y+dy=(x+05x)2




3 2
= O0y=(x+06x)2 —x2

Dividing by dox

Sy 41[3 3(5)6}
SR B [kl
ox 2 8\ x

Taking limit when dx — 0

(x)

(xi)

1
tim 22 = fim x2 §+§[§j oo
0x=0 Ox  0x—0 2 8\ x

1 1
= ﬂ=x5[2—0+0—...1 = ﬂzéxa
dx 2 2

Let y = x?
Do yourself as above.

n

Let y = x"
= y+Jy = (x+3x)"

= 0y = (x+Jx)" —x"

= 3 1+Qj —1}
X

= 3 1+m-Q+M(gT+....}—I}

X 2! %

| mox m(m—l)(é‘sz
= x + +

X 2 X
. 5){ m(m—l)(é'xj |
= x" =|\m+—1 = |+
X 2 X |

Dividing by ox
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?: o {"”W(Q}Li

Taking limit when dx — 0
-1
im Y= fim x™ {:m%(ﬁj + }
X

ox—0 5 X ox—0

= Q— '"_1[m+0+0....] = Q: mx™!
dx dx
.. 1 .
(xi1) Lety = — =x
X

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

(xiii) Let y = x™

= y+Jdy = (x+5x)40

= Jdy = (x+§x -
404 5 40) s8¢ 2 40 40 40
K ox+ (2jx Ox +....+ (4())5 }—x
40 39 40) a5¢ 2 40 40
= ()x" + ( j ox+ ( 2))( Ox™ +...+ (4Oj§x -

40 359 38 o2 401 o 40
(1) 5x+( j ox +....+(4Oj5x

A 1 ( J”M (e

Dividing by o0x

Taking hmit as o

lim@ = x° + %8§x+....+ 40 ox”’
3x—0 O x 40
Ll = (4 ] +0+0+...+0
dx 1
:ﬂ=(4j Q=4Ox39
dx 1 dx
(xiv) Let y=x""
Do yourself Question # 1(xii), Replace m by —100.
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Question # 2

Find Lol from the first principles if

dx
(1) Nx+2 (i1)

X+a

Solution
1

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

1
(ii) Let y = ! = (x+a)2

VX+a

Now do vourself as Ouestion # 1 (ix)



