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Derivative

The derivative of a function measures how the function changes as its
input changes. If y = f (X), the derivative f'(x) gives the slope of the
tangent line to the curve at a given point x. This can be expressed as:

fF(I} — lim flz+h) - f[iJ

h—0) h

1. Differentiation Rules:

1. Constant Rule:
If f(z) = ¢ (where ¢ is a constant), then f'(z) = 0.

2. Power Rule:

If f(z) = «™ (where n is a real number), then:
f'(2)=n-a""

3. Sum and Difference Rule:
If f(z) = g(x) = h(x), then:

f(z) = g'(z) = h'(z)
4. Product Rule:
If f(z) = g(x) - h(x), then:
f{.{:] — gf(m}h{ﬂ:] + g(m}h’(m}
5. Quotient Rule:

If f(z) = %, then:

_ g'(@)h(z) — g(z)R'(z)
[h(z)]?

f'(z)
6. Chain Rule:
If f(z) = g(h(x)), then:
f'(z) = g'(h(z)) - h'(z)
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7. Trig Derivatives:

— f(x) = sin(z) then f'(x) = cos(x)

— f(x) = cos(x) then f'(z) = — '-?111(

— f(x) = tan(x) then f'(x) = sec*(x)

— (a) = soc(ie) then ['() = sec(c ) tan(a)
— f(x) = cot(x) then f'(z) = — csc?(x)

— f(x) = esc(x) then f'(x) = — cse(x) cot(x)

— f(x) = a” then f'(x) = In(a)a®

— f(x) =¢€" thenf(a =e”

— f(x) = a? then f'(z) = In(a)a?* ¢ (z)
— f(x) = 9 then f'(z) = 9@ ¢'(z)

9. Logarithm Derivatives

— f(x) = loga(2) then f'(z) = 111(2.);;3

— f(z) = In(z) then f'(z) = l

— f(x) =log,(g(x)) then f'(z) = (agzr)
— f(z) = In(g(x)) then f'(z) = ((: 3,)

Now let's see and talk about the first five rules only, we will mention the
next ones in the next lectures.
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Examples:

1. Constant Rule

fle) =7 = fllz)=0

=1

i

2. fla)=-4 = [fl(z)=0
3. fla) =12 =  fz) =0
4 flz)=0 = flz)=0
5. flz) =100 =  f(z) =0

2. Power Rule
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3. Sum and Difference Rule

)=z +2° = fl(z)=3z"+ 2

— 3z = f(z) =20z - 6z

2

x) = ottt = f(z) — 4% + 327 — 22

— 2zt = f(z)=352" 62" +1

bt gt = fllz) = 6x® — 322 + 2z

+3z -4 = fllz)=4z+3

?.f:x}—md‘—ﬁmz—l—'?::: = f’(:ﬂ}—4:ﬂ:i—1ﬂm+'?

4. Product Rule
1 flz) = (27) ()

r

W

+

= f(z) = (2z)(z%) + (2?)(32°) = 22* + 32* = 52?

flz) = (a* + 1)(z* - 2)

fl(@) = (2z)(a® — 2) + (27 + 1)(327)

f(x) = 22" — 4z 4 32" + 32® = 52" + 327 — 4

f(z) = (32 + 1)(a? - 5)

f(@) = (3)(@® — 5) + (32 + 1)(22)

f'(x) = 3z% — 15 + 62° + 2z = 92° + 2z — 15

f) = (@ - D+ 2)

f'(2) = (22)(a® +2) + (2~ 1)(3a® + 1)

flle)=22" + 22 + 32 + 2 — 32 — 1 =22" + 327 — 227 4 22 — 1

Ln

. f(z) = (z* + 2°

)(z® - 3)
fl(z) = (427 + 2z)(a” - 8) + (a” + 27) (2)
f'(z) = 42° — 122° + 22° — 6z + 22° + 22°

f'(x) = 62" — 8z* — 6
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5. Quotient Rule

1 f(z) = 25
0rV (e 4 1) — (22
i - ekl 10
oy 2 2
2. f(z) = 2
o) = )~ 527 2 1))
Fle) - 6t — (Qj + 3z?%)

26 6 ol

3. f{f-} 42+

. fay ~ 2@ 1) - @422 1))
(z — 1)2
() = (227 — 2z + zz—_z}l}; (z% + 22 + 1)
oy~ 2 2{;1{:?1}—2 2¢ — 1
HOE ”:2[; ——

4 flz) = &

(32?)(x? + 1) — (z* — 4)(2x)

Ir ” —_—
f(=) (22 4 1)2
fF(-E] _ 3zt + 322 — 22% + 8z
(z? 4+ 1)*
fr(.r} B xt 4 3x° + 8z

(22 + 1)



