
T
h

e 
ta

n
g

en
t 

p
ro

b
le

m
:.

F
in

d 
th

e 
sl

op
e 

of
 th

e 
lin

e 
ta

ng
en

t t
o 

th
e 

gr
ap

h 
of

 f 
(x

) 
at

 x
 =

 a
.

T
h

e 
ar

ea
 p

ro
b

le
m

:
F

in
d 

th
e 

ar
ea

 u
nd

er
 t

he
 g

ra
ph

 o
f 

f (
x)

 
be

tw
ee

n 
x 

=
 a

 a
nd

 x
 =

 b
.

A
p

p
ro

x.
 s

o
lu

ti
o

n
 t

o
 t

an
g

en
t 

p
ro

b
le

m
:

F
in

d 
th

e 
sl

op
e 

of
 a

 s
ec

an
t l

in
e 

th
at

 is
 c

lo
se

 
to

 th
e 

ta
ng

en
t l

in
e 

of
 in

te
re

st
.

A
p

p
ro

x.
 s

o
lu

ti
o

n
 t

o
 a

re
a 

p
ro

b
le

m
:

T
ile

 th
e 

ar
ea

 o
f i

nt
er

es
t w

ith
 r

ec
ta

ng
le

s 
w

ho
se

 h
ei

gh
ts

 f
ol

lo
w

 t
he

 g
ra

ph
 o

f 
f (

x)
.

E
xa

ct
 s

o
lu

ti
o

n
 t

o
 t

an
g

en
t 

p
ro

b
le

m
:

T
ak

e 
lim

it 
of

 th
e 

sl
op

e 
of

 s
ec

an
t l

in
es

, a
s 

th
e 

di
st

an
ce

 b
et

. i
ts

 2
 p

oi
nt

s 
go

es
 to

 0
.

 ⇒
 D

ef
in

iti
on

 o
f d

er
iv

at
iv

e 
 f 

‘ (
x)

 a
t x

 =
 a

.

E
xa

ct
 s

o
lu

ti
o

n
 t

o
 a

re
a 

p
ro

b
le

m
:

T
ak

e 
lim

it 
of

 th
e 

ar
ea

 o
f r

ec
ta

ng
le

s,
 a

s 
th

e 
nu

m
be

r 
of

 r
ec

ta
ng

le
s 

go
es

 to
 in

fin
ity

.

 ⇒
 D

ef
in

iti
on

 o
f d

ef
in

ite
 in

te
gr

al
     

f
x

dx
ab

(
)

∫

 ⇒
 G

en
er

al
 a

re
a 

fu
nc

tio
n 

    
f

t
dt

ax
(

)
∫

F
u

n
d

am
en

ta
l 

T
h

eo
re

m
 o

f 
C

al
cu

lu
s:

.

(I
) 

D
er

iv
at

iv
e 

of
 a

re
a 

fu
nc

tio
n 

=
 f 

(x
) 

   
O

R
     

d dx
f

t
dt

f
x

ax
(

)
(

)
∫

=

(I
I)

 E
va

lu
at

io
n 

of
 a

 d
ef

in
ite

 in
te

gr
al

:     
f

x
dx

F
b

F
a

ab
(

)
(

)
(

)
∫

=
−

,

   
 w

he
re

 F
 (

x)
 is

 a
ny

 a
nt

id
er

iv
at

iv
e 

of
 f 

(x
).

B
ig

 P
ic

tu
re

 V
ie

w
 o

f F
un

da
m

en
ta

l T
he

or
em

’s
 R

ol
e 

in
 C

al
cu

lu
s


