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Tangent Lines and Velocity
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Close-up of secant line

Seca.nt_]jhe joining (1, 2) and Secant line joining (1, 2) and (2, 5)

(1.05, 2.1025)

DEFINITION 1.1
The slope m,,, of the tangent line to y = f(x) at x = a is given by

m, =1imf(a+h) —f(”_-_)_;
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(1.2)

d the limit exists.
Pfgkdaée e limit exists
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The tangent line is then the line passing through the point (a, f(a)) with slope m,,,,, with equation given by
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Find an equation of the tangent line el ol Qulead] dlalas dosgl

@1 y=x*+1latx=1. O 2 f(x)=x2f2,_x=_1

Q 3 y=; at x = 2. @4 f(x)=x2_3x,x.-= -2
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Q5 f=r-2x=0

f(x) =\x+3 a=-2 @8 f(x)=cosx ;.JC==O
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compute the slope of the secant line between the points at (a) x =1 and x = 2

(@) x=242=1 wc Jolidl juplbla) Jeo s

Q9 fx)=x>—x Q10 f(x)=vVx2+1

x—1
x+1

Q12 f(x) =¢°
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Find an equation of the tangent line Aad) ove) ole®) Aalas asg
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Velocity - igie)) e )
distance = rate X time. o) X (ae ) Juaol) = a8l
The average velocity vévg is then given by Lasass Yavg ddaw gied) dganied) dc ]!

~ signed distance  s(b) — s(a) . drpell ibuall = glh) - a(a)
time "~ b-a ve A b—a

vavg T
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DEFINITION 1.2

If s(t) represents the position of an object relative to some fixed location at time ¢
as the object moves along a straight line, then the instantaneous velocity at time
| 't = ais given by

v(a) = lim sa+h) —s() _ iS5 s(a+ h) — s(a)

3 1.5)
-0 (a+h)—a h—0 h -5

provided the limit exists. The speed is the absolute value of the velocity.
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15 _x s(a+h)—slay ' .= s(a+h)—s(a)

L3 v(a) JIII—TJ (a+h)—a Ilrl-—TJ h
a.P...,Jl dc pul) dalhall) donll o dc puudl iaolged) 559 do i
use the position function s (in meters) to find sou¥ (Hle¥l) s pdgedt dis PRELIN
the velocity at time f = a seconds. S0 £ =a a3l die igacgd dc !

14 s() =-49#+5,(a)a=1 (b) a =2
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Q15 s(t)=4t—49t*,(a)a=0  (b)a=1
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the function represents the position in feet
of an object at time ¢ seconds. Find the average velocity between

Y 3 | QUS¥Y ‘A..\.EJL! Le (D> g}o ﬂ'.\.” Jed
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Q18 S(t) = 16t* +10 ¢= 0 and t =2

@% S(t) =\ t2 4+ 8t t=0and t =2
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Q20 s(t) =3 +t t=0andt=2 ?

Q@q‘ S(t) — 3 sin(t — 2) t=0and t =2
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use graphical and numerical evidence to explain
why a tangent line to the graph of y = f(x) at x = a does not exist.
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X=as<e Y=f(x) dlal U.’L..Jl Jel  wlea S5 R

Q22 fx)=Jjx=1la=1

Q24 f

a=0 e

=1 , x<0
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sketchina pl_ausible tangent line at the given point, or state that there is no tangent line.
e ge i LS 13) sa> o) doglagd) dadill wic Yoido Liles pu)l
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X =7 e Yy =s8Inx
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x=0 ae vy = |x]
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list the points A, B, C and D in order of Jiss D 5 .Cy B g A blill i0% plas
increasing slope of the tangent line. - lwleel @d @l L) fod) pud ol LS
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