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Differentiation

- If the function f(x) and the point (x, y), Lies on the line, the
slope of the tan gent pass through the function in this point it
IS:

dy flx+Ax)—f(x) li Ay

ax f1(x) = limpy 0 Ax = IMAx—>0 5,

Where the f'(x) it is represent to derivative of a function that can
be used to find the equation of the tangent line.

Example: Find by using the definition of the derivative of the
following function?

1) f(x) = %,Wherex * 0

1 1
Solution: f'(x) = limp,_ = %’;"
x—(x+Ax)
—Ax -1
= lim XY limy, ) ———— = —
Ax—>0 Ay Ax=0 yAx(x+Ax) — x2

2) f(x) =x2+2
Sol :

(x+Ax)%+2— (x2+2)

f1(x) = limp,, A

X2 +2xAx+AX?+2—x2%-2 — lim Ax(2x+Ax)
Ax Ax—0 Ax

lirnAx—>0

s () = 2x
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3)f(x)=+vVx, x>0

Vx+Ax—/x
Ax

Vx+Ax—/x Vx+Ax+x
Ax "Vx+Ax+x

f'(x) = limp, 0

lnnAxao

x+Ax—x 1

1
lim = lim =
Ax_)OAx\/x+Ax+\/_ Ax=0 i Ax+Vx | 2Vx

Rules of derivatives:- Let ¢ and n are constants,

1)=—[c] =
2
d

[
[
3)Lef ()] = c= [ ()]
[
[

x™] = nx™!

)= [f () F g(0)] = —f( ) F-g(x)

5)- [£ (). g (0] = £ (). == [g ()] + g (). == [f ()]
£(x) g(x)-a[f(x)]—f(x)-a[g(x)]

)E g(x) [g(x)]?
e Find % for the following functions:

Dy=(x*+ 1)5
y' =50+ 1*2x = 10 x (x? + 1)*

12 4 3
Ay =% "5Ta
y=12x"1 —4x73 + 3x~*
sy =122 41207t 12075y = R4S
3) y=3x%—2x>+6x+1 ny' =24x7 —10x* + 6
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Derivatives (Higher derivatives )

- The derivative of the function y = f(x) is the function y' = f'(x)

whose value at each x is define by rule and can found

y'=f"x) = 2y i[i—ior y’]

dx?  dx
Example: Find y"
1) y=x%+3x*—2x*+9
Sol
y' = 6x>+ 12x3 — 4x

y'" =30x*+36x%2—4

2) Find y"’ of the function y = 3x* — 2x3 + x? — 4x + 2
Sol:
y' =12x3 —6x% + 2x — 4
y'" =36x"2 — 12x+2

o2l so>f asdfaic (595 0.0 : BalLf Bl



) Math & Biostatisties
)mh University of Anbar | College of Pharmacy

Chain rule

- Let y=f(uw),u=g(x) where is f(u),g(x) it is two
function are different able Suen that

y"' =f"lgx). g’ (x)]

dy dy du

S First low of the chain rule

Example: use the chain rule to express the Z—i’ in terms of x and y:

1)y =u?andu=x?+3

Sol:

d dy du d du
DX oy, =2
dx du dx du dx

% = (2u).(2x) = 4ux = 4x(x? +3) = 4x3 + 12x

2)y = v =+v2x+1
dy _ (t?+1)2t=t?2t _ 2t(t?+1)-2tt? 2t
at — (2+1)2  (t2+1)2 (t2+1)2

dt 1 _1 1
t = (2x+1)2 ﬁd——z.(2x+1) 2,2 = ari
Ldy _dy dt _ 2t 1
Tdx  dt Tdx (£2+1)2 " V2x+1
24/2x+1 1

- ((2x+1)+1)" " V2x+1

d d d :
=2 =2 /== second low of the chain rule
dx dat * dt
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1) By used the chain rule find Z—Z If you know the value of
y=2t3—6tandx =t + 2t
Solution:

dy

2 2
2 — 612 — 6= 6(t2 — 1)

%=2t+2=>2(t+1)

Ly _dy dx 2 4 6(t*-1)
Tdx  dt  odt 6(t D XD 2(t+1) 2(t+1)

Problem's/ by use the chain rule find Z—i’

1 1
1)y—1—? andt-;

2) y = =v4t +1
3) Find the third derivative of the following function y =

+x

1
X
4) Find the second derivative for the following Furet y = ( )
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Implicit Differentiation

- If the formula for f is an algebraic combination of powe of x

and y
e To calculate the derivatives of the simplicity defined
function, we simply differentiate both sides of the defining

equation will respect to x
x’+y?2=1=y=F/(1—x)2
x3 +y3 =3xy
Example: Find % for the following functions:

1) x%. y? = x? + y?

(Zy )+y (2x) = 2x+2y—

dy _ x—xy*
2x° y +2xy = 2x+2y :» iy

2
2) Find % to the function y? = 2x3
Sol:
2

d d 6x2  3x
2y (L) = 62 = & 82 2
dx dx 2y y

2
dy _3x2 (3L)
a2y  y-(6x)-3x? (d ) 6xy=3x.\=, _ 6xy—9x*

ax? y? B y? y3
3)x?>+3y* =3

2x + 6yy' = 0= 2x = —6yy’
4) xy+2x —5y =2 [H.W]
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