SECTION 2.1: PREVIEW OF CALCULUIS

goals: To understand
¢ the difference between a secant line and a tangent line.
* how to use secant lines to estimate the slope of a tangent line.
* how to use average velocity to estimate instantaneous velocity.

¢ why our present tools force us to estimate slope or instantaneous velocity and not calculate it ex-
plicitly.

1. REVIEW: Write the equation of the line through the points P(—3, 1) and Q(2,4).
We need a point : Say P(-3:1)

and glope m=24 _ 1=

—

Al
answer Y- (-3)= E(X/D Jare/ .
accqiﬁb

Ax -3-1 3
y+3-= Ts<>(’D forms of
- -3._3 - - 2 a line.
s CRE
.2y 18
2. The point P(2, 3) lies on the graph of f(z) =z + 2. lj 5 5

—

(a) If possible, find the slope of the secant line between the point P and each of the points with x
Lind
values listed below. For each estimate, the slope to 4 decimal places. NOTE: You do not need

the graph of the function to answer this numerical question.

point () slope of secant line PQ)
x-value y-value PQ
T = 4 5 0.#500
T = 3.6 0%
T = 2.5 3.3 0.6 002
r =225 3.1388 0. 5555...
r=21 1 3,0523% 0. 52380
T = tundelmed —
xr = 3 0
r=1.5 2.93 0.’5
r=17| 2.89285% 0-42%5%
=19 | 2.95263 0.47368
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(b) Now, use technology to sketch a rough graph f(z) on the interval (0,5] and add the secant
lines from part a. (Your graph may be messy...It’s ok.) Label the secant lines with their re-
spective slopes. What can you conclude about the slope of the tangent line to f(z) at z = 2?

_1.

_1.

S Q1
=)

spective slopes. What can you conclude about the slope of the tangent line toé('z‘) atx = 2?
5 A me«_=
z.l
m=. b
’h’,‘ .S-S’

m<z0. 52

mz O

2 X
(c) Write a bes#guess for the equation of the line tangent to f(x) at point P. Is your equation
plausible? . - ~ @Al .11 ? Yoo T4

—
m=,3

(c) Write a best guess for the equation of the line tangent to f(x) at point P. Is your equation
plausible?

Poln‘\' (2\3) Ling: ﬂ—3 = E’(x-z)
eshimude of slpe: = Y=3+262 o

ﬂ:z_l_x—}’z

UAF Calculus 1 2 Sect 2.1



3. The table shows the position of a cyclist after accelerating from rest.

! —
| t(hours) [[0]05] 1 [ 15| 2 | 25| 3 |35 | 4|
| d(miles) || 0] 6.2 134|231 [334|44.6 | 547 | 62.6 | 70 |

(a) What is the cyclist’s average velocity on the 4 hours of the bike iiede? ‘
Apsiion  Ad FO-O z20O_ 70 miks .
ime Y_-o 4 2 hows

(b) Es mate the cyclist’s average velocity in miles per hour on each of the time intervals below:

O [0,1.5]

N 23.| -0 23.1 ;
6‘*‘“\3@«0" ava vel 1.5 -0 1.5 m‘/ 4
\“‘ﬁ(ig ii. [0.5,1.5]
W 23.1- 6.1 16.9 mi/h
Y _ _ . r
O avg-vel = TS = /

\-
X [1, 1.5]

avg. vel = 231134 _ 9.4 mc‘/A/, IOO\D

~ |5~ S
)

. @[1.5,2] (?‘?‘
Q{\p avaq. vel = MI = ZOZP m“/A'V- 0 0// [\v
T3 2-15 Ll
VI v
\Z N v. [1.5,2.5] HLH,
~i§) v ava. Vel = v-23.0 - 715 mé//b"
< N 2.5-1.5
< F
U £ vi. [1.5,3] 3

wq vel = 55’?;?3.1 _ ,Z/_/mf//w

(c) The calculations above can be used to estimate the instantaneous velocity of the cyclist at what
time? What would your estimate be?

ot what, Eime? ground t=1.5

X ' =l.5
E st imats cscl.'g}s WS- -t neour velocidy at T
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BONUS: If you understood what we did in class today, you should be able to answer the questions
below.

4. In words, what is a secant line, what is a tangent line and how are they different?

A secant line is a line bedween twe dif fesent poinds on o groph.

A J’ﬂ}’lj{.n{ )iflL/ +D /3 8”"‘?}1 15 a line +}1I’DMd}\ st Po’,n-[— on &
6m?h +hot has the S@W'C— S/opc as +he S/opc of +tha_
%mph fi‘th at that "fa’d'

§ lopes of se cant lines are e‘/ajg-HqCInJ us?nj %:J( . The Slypes of hngent-

lines reguive wark.

5. Justify the assertion that the problem of finding the slope of the tangent to a graph at a point is the
same problem as finding the instantaneous velocity of an object given its position.

Siopeis A gy Jwopsin8 PUGy) and GOX,9,) -

iV

Average W’)oc;"‘.j 5 A——LS#;W for +wo rnarmends Th i
0 +ine

ACL,s), Bl,%) .
) y avicbled aF
S Lhe calewletion is +he Same. W )m‘ ik of Fhe var
repre Sendin 4 & Herent %ng S

6. Explain why we callfjust use our formula for slope (ie m = %) to find the slope of the tangent
line?

Wi oh@ Lnowo i ’FGH""’ ohn -l"l'w—-’%ﬁﬁéﬂ{' line. Bet gow heecl ‘ILLUO

A
DIFFRENT  poinds do use 5.
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