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Shifting Formulas:

e y = f(x)+ k: shift the graph of y = f(x) (up or down) by

e y = f(z + k): shift the graph of y = f(x) to the (left or right) by

Reflecting the functions:

o y = —f(x): We reflect the graph of y = f(z)

o y = f(—x): We reflect the graph of y = f(z)

Easy exercise: Graph (1) y = /z, (2) y = V2 —z and (3) y = —v/z + 2 in the same coodinate
system.

Practice: Complete the following:

Add a positive Add a negative

constant to x. constant to x. B
e ¥ =

y=(x )2\ /:s!=x:2 y=@ ) -

1.
r
-
[
St
Il

Now we talk about stretching F(z) = ¢, f(coz):
e ¢ is the “outer, vectical” stretching.
® ¢, is the “inner, horizontal” stretching.
Exercise:
(1) First graph (a) y = v/, (b) y = V37, and (c) y = \/2/3 in one coordinate system;
(2) Then graph (a) y = v/z, (b) y = 3\/x, and (¢) y = v/x/3 in one coordinate system.



EXAMPLE 3  Find the slope of the parabola y = x? at the point P(2, 4). Write an equa-
tion for the tangent to the parabola at this point.

Solution We begin with a secant line through P(2, 4) and Q(2 + A, (2 + h)?) nearby.

A
Secant slope = ﬁi = ?

Recall the point-slope equation of a line: Through (a,b) with slope m.

Exercise: Find an equation of the tangent line for y = 2* at (2,8).

(Hint: You may need the formula (s +#)% = s* + 3s%t + 3st3 + #3.)

If you finish the above exercise quickly, then do the same for a more challenging
problem: y = /4 — & at « = 0.

12



50. y = cos (5 sin (; ))

52, y = é(l + cos? (7:))3

s4. y = 4sin (V1 + Vi)

42



A

MER

)
Tl

[

it

L}
Iy

=

g :
&
L

vy

=

F+7

Sli=g3l

BRER

BB

=
-

0
=g 7))

¥
D RI=E=1

A g
sEzre EER

@
EXZ

O :
I

BEE

;én

=

C

=

X
i

L
it



& FrrY

National Central Univensity

AREA YL I

B3GR L A A BB R BRI R RGeS E
B E 102 2FEF —PHAHEFEHRILROCERRT ° R

G E—SMeF IR CHPEFFZREFNRERAAAT 10%

7

R G AL - b @GR R B !

;ap
(ke
Em\ﬂr

B R

ZM

PR RZEFS WA R AR L RSN R AN
PO F AR EERBA DT RAS B BAZS 1B S R BB

BRAPRBOAR—AALHEERFE -
HAE |

2k JEZA

A -4f 25w

1033 A 31 B

32000 #:EEE AT P KEE3008% No.300, Jhongda Rd., Jhongli 32001, Taiwan (R.O.C.)  Tel: +886-3-4227151  Fax: +886-3-4226062  http://www.ncu.edu.tw



Quiz 08 (2017-04-12)  Name(Print)

1. State and prove the Liouville theorem.

2. State and prove the mean value theorem.

3. State and prove the maximum modulus theorem.
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