CHAPTER IV

TANGENT LINES

Aefinltion IV.1
The line y = mx + b 1s said to be the tangent line to
the curve ¥y = f (%) at the point where x = h, if it is the

anly line which satisfiles the following eonditions.
1} f(h) = mh+b

2} thepe exists P o sush that if o< e p

o

then f (h + 3} —m{h +3) - b 2nd £ (h =3 -m(b- 3] -

are both positive or bobh negative.
Theoren IV.2

If £ {(x) is o polynomial such that the line ¥ —mx+ T

15 tangent to the curve ¥ = f {x} at the peint where x

1l
o
el

thon D: f{x) = m

Proof. Let g (x} f {x) - m i - b

)

then g (h) f(h) -mn-b

g (h + &) f{h+d) —mi(h+23 -Db

£ (h - 3}

and

o
—
fi

g {h - mi(h ~-ad) -b

. g (h+d) and g {h - 3} are both positive or both negative
there exists K ==c, such that, if ¢ =32 then edther
poth g (h +d) end g (h - 3) ere grester than g {b)
or ooth @ (h + &) and g (h « 8} ere lees then g {h}

.. g (%) has a minimum or maximum value at x = k



23

h
By thegrem ITI-L D g (x) = )
x
. b
. "D {-f (x) -mx - bﬁE = ©
x ™~ -
. h
. D ot [x) -m = 0
X
b - .
l.e. n f (x} = I
X

If f (x) 1z a polynomial such that f {x) - m x has =

3

maximum or minimum value at x = h, then the llne
y -t (h) = m(x -h) is the tangent to the curve y = I (x}
at the point where x = h.

Proof. Since f (h) 1is a single-valued function the line

y-f(h) = mix-%&) or ¥ = mx + b,
where b = ? fhY -~ m h  is unigue
Now mh+b = mha+fi{(h}) =mh
-~ UHULALONGKORN -UNIYVERSITY---«--- {1}
Since f {x) - m x has a maximum or minimum value at x = h,

there exists w » o such that 1f o {3 u then

f (h + &) —Im {h + 3} and £ (h - 3) -m {(h - 3) are both less
than or both grester than f (h) - m ﬁ {= b)

f.e. flh+ -m+d)-b ana f(h-3) ~-mi{h -3} -h
arc both negative or both positive .oousrvaiaicaaas. (2)

{1} and (2) setisfy the definiton IV.1

.+ the line y - f {&} = m.(x -~ b} 18 the \engent to the

curve ¥ =. £ {x) at the point where x = h



Exsmple V.U

Find the Equatiﬁn of the line tangent to the curve

¥y = x at (1, 1)
Let g fx} = (%) _{Di £ (x) ] . x
= ¥ -2 x
Let | b (x) = g (x+ 1)
= {x+ 1) -2 (x + 15
= & -1
By theorem II-6 h (x) heas a minimum value at x = o,

or g (%) hes a minimum value at x

1.

. m The tangent Is v — 1

2 {x - 1}



	CHAPTER IV. TANGENT LINES

