Lecture 34 Special class for exercises in
chapter4

Example 1 (page 150-12) Suppose the intersection point
of x—axis and the tangent line of the curve y=x" at
(LD is (£,0). Find the limit lim (&)

FiEs L]

Solution It follows from y =mx"" that the equation of
the tangent line of the curve y=x" at (L1) is

y=mx—(n-1).
This yields that the intersection point with x—axis 18
n—1

( ,0) . Hence
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lim y(&) = lim ["—“] e

L B—p n

Example 2 (page 150-13) Suppose the equation of the
parabola is y=x’+ax+b. Find the condition for the

poimnt (x,,¥,) to satisfy that through which there are two
tangent lines, or only one tangent line or none of the
parabola.

Solution It follows from y'=2x+a that the equation of
the tangent line of the parabola at the point (x,,),) 1s

y=02x,+ta)(x—x)+y,.
[,Vﬂ = (le + H)(xu —X ) + W

Lvl =x +ax, +b
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which implies that
x —2x% +y, —ax,—b=0.
Hence if y, <x, +ax,+b, then there are two tangent
lines; if y, =x, +ax, +b, then there is only one, and if
y, > x; +ax, +b  there is none.

Example 3 (page 150-14) What 1s the constant a to

satisfy that the line y=x 1s tangent to the curve

y=1log, x? What are the coordinates of the tangent point?

Solution It follows from ¥ = that the equation
xlog a

of the tangent line at (x,,y,) 1s
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y= g )ty,.

x, loga

The assumption shows that

1
=3 |
x, log a
1Yo = %o ]
yﬂ = lnga Iﬂ
Hence
1
a=e*
and
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Example 4 (page 172-13) Find the one-sided denvatives
of the following functions at which they are not

denvable.
(1) y=lloglx|; (2) y=|tanx].
Hint (1)
log(—x), x<-1
—log(—x), - 1<x<0
y=1 log x, D<x<1-
Hint ) log x, x>1
—tan x, HH—E{IIiﬂﬂ‘
y=1 & i
tan x, mrﬂxﬂnﬂ'JrE

0000




Example 5 (Page 182-6) Suppose

=[e_‘l}, x#0
f(x)
1u x=0

Show that /"™ (0)=0.

. . . Bt
Proof ClaimlI Pﬂ ",(, ) =0, where F.(1) denotesa

&'

polynomial with degree & . The proof is obvious.

1\ 1
e 1 e .
Claim I1 [e . ) — ﬂ{;)e * for some polynomal, £,(r)

with degree & . This can be proved by induction. By
letting 7= l , the prool follows from Claim I and II.
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Example 6 (Page 182-11) Suppose
_I®-f@[, fu}fmT G b ﬂ
o(x) @ [ ) S (a) zf (a) |-
Find ¢'(a) and ¢"(a).

Solution Since

T, fu)fmw 1 J]
wu}fw)[ Fore [(@) f%m

f (x)— f(a)
f(a)
we sce that ¢@'(a)=1 and
. P ) -9'(@

@"(a) = hm

(f (@)- Ef '(ﬂ)) @),
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Example 7 (Page 183-17) Suppose y=¢". Under the
following conditions, find 4 'y, respectively.

(1) x 1s an independent vanable;

(2) x 1s a dependent vanable.

Solution (1) d'y=e€"dx".

(2) Let x=x(). Then dy=€""x'()dt and

d’y =" (X)) df’ + X" (O’ = & ((dx{t) ) + dzx(t)) _

Hence
d'y=é ((a&) +d’x).
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