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Fundamental Theorem of Calculus

4

Your notes

Fundamental theorem of calculus

Whatis the fundamental theorem of calculus?

OF CALCULUS

FUNDAMENTAL THEOREM

& DIFFERENTIATION

y (+c)

f(x) (+c)

c IS A CONSTANT

i

dy

dx

/(x)

INTEGRATION

——

INDEFINITE INTEGRATION

= The Fundamental Theorem of Calculus states that integrationis the inverse process of

differentiation

= This form of the Theorem relates to Indefinite Integration

= Analternative version of the Fundamental Theorem of Calculus involves Definite

Integration

Whatis a constant of integration?

= Whendifferentiatingy, constant terms ‘disappear’

dy
= forconstantsy=c, — = 0

dx
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2) of O ,

] graphsofconstantsarehorizontalIinesandsohavegradient(d
X Your notes

dy

= |ntegrating — dx ,to gety, cannot determine the constant

= Toacknowledge this constant, “+ ¢”isused

= ciscalledthe constant of integration

- dy _
y = 09X I = 0
dy
= + _— =
y=5x+ 2 I 5
dy
=5 —3 =
Y X Ix 5

IN REVERSE, g—:=5 LEADS TO

y=5x BUT THERE COULD BE
A CONSTANT TERM TOO.

SO y=5x+c

WHERE ¢ IS THE CONSTANT OF INTEGRATION

What notationis usedinintegration?

e.g. (3x +5x+4)dx WITH RESPECT
TO X
INTEGRAL FUNCTION TO
SIGN INTEGRATE

] fis the signforintegration

= [fithas more than one termthe functionto be integrated (called the integrand) should
beinbrackets

= “Integrate” -- “all of (..)” -- “withrespecttox”
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= dxmeansintegrate withrespect tox, any otherletteris treated like anumber (ie like a ,

constant)
Your notes

o

Worked Example

) w2 Y
(a) Find—fory = 6x+3
5] dx

(b) Find J6 dx

b) y=6x+c

\_{Q CONSTANT OF
INTEGRATION
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Integrating Powers of x 4

Your notes

Integrating powers of x

Whatisintegration?

= |ntegrationis theinverse (‘'opposite') of differentiation

& DIFFERENTIATION M

(+¢)
y (+c &
dx
F(x) (+c)
(x)
¢ IS A CONSTANT

INTEGRATION %

How do lintegrate powers of x?

INCREASE
POWER BY 1.

D VIHD ERRE Y
NEW POWER

= Foreachterm..
= .increase the power(of x) by
= . divide by the new power
= This does not apply when the original poweris -1

= the new powerwould be O and division by O is undefined
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Finding the constant of integration 4
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How do | find the constant of integration?

= STEP1 Rewrite the functioninto a more easily integrable form
= Eachtermneedstobe apowerof x (oraconstant)
= STEP 2 Integrate each term and remember “+c”
= |ncrease power by Tand divide by new power
= STEP 3 Substitute the coordinates of a given pointinto forman equationinc
= Solvethe equationtofindc
e.g. FIND THE EQUATION OF THE GRAPH

THAT PASSES THROUGH (2,6) AND
HAS GRADIENT FUNCTION 3x2(2x-1)

\E‘ANOTHER NAME FOR ¥

STEP 1 REWRITE IN A MORE EASILY INTEGRABLE FORM

j_y = 3x2(2x-1
X

= 6x3—3x?

STEP 2 INTEGRATE...

_ Bx* 3x3

22 =22 s

T4 3

... REMEMBERING “+c"

3x* 3
=2X _ 34
Y72

STEP 3 USE THE GIVEN POINT TO FIND ¢

AT (26) 6= %{2)“7 Pic

c=-10

y:%x“—ﬁ—’lo
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( Your notes
Worked Example
2
+3)
@ Given f(x) =~ and (1) = 25,
® \/)_c
find f(x).
STEP 1 F(x) = L‘*Gj‘ﬁ REWRITE IN A MORE
x2 EASILY INTEGRABLE FORM
2
Flx= X+ 80,8
x> x* x?
3 1 i,
f(x) = x? + 6x% + Ox?
sTEP 2 =2+ 85 8. INTEGRATE EACH TERM
2 2 2
REMEMBER
5 3 1 et
f(x) = %xz + 4% + 182 + ¢
#Fsavemyexams
STEP 3 fMl=Z+4+18+c=25 |FINDc
=B
5
5 3 1
s Fx) = 252 4 AxE 4 18xE + 2
5 5
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