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Entry Task (2016 Midterm Question):

Two carts are connected by a rope 15 ft '> (s 3 d‘e = [53";_[1\’:____
long that passes over a pulley P. The | = [dg ___ E:ﬂz: | A i’i’fj
point Q is on the floor 4 ft beneath P. | ffpﬂ_, A s 25 s
Cart A is being pulled away fromQata _ . — — — -
constant speed of 2 ft/s. Y 1-,”\,41\ ay . " Lives X 53
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(a) Find the rate at which 0 is changing
“whencartAis 3 ft from Q.

(b) How fastis cart B movmg when cart. — at o
Ais 3 ft from Q? W))(T 22 @B SS)r 2 9% ™ =
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3.10 Linear Approximation

Idea: “Near” the point (a, f (a)) the

graphs of y = f(x) and the tangent Ime
y=f(a)x—a)+ f(a)

are close together

We say the tangent line is a linear
approximation (or linearization or
- tangent line approximation) to the
function. Sometimes it is written as

Lx) = f'(a)x —a) + f(a)

In other words:
If x =~ q,

then f(x) = f'(@)(x —a) + f(a)




Example: Find the linear approximation
of f(x) = Vx at x = 81. Then use it
to approximate the value of v 82.
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Example: Find the linearization of THYS,

g(x) = sin(x) at x = 0. Then use it to Sia (Q),G'ﬂ_. = 0.0%
|

approximate the value of sin(0.03). ——
S‘ququa

3%&5 = Coslx)

9 )= siley= 6 = Y = VAo

ey = (o = = g\eje Y Sinlx
3 (&) = Coy 'i @ ‘}& = \ T,
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Example:

Using tangent line approximation

estimate the value of /8.5.

Ay = ""F“ =

. t
. —T
L= > = 7 n
\y
Hov= e =1
L

3 Usingtangenf Ime approx1mat|on

~ estimate the value of V8. 5.
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Example: (Newton’s Method) ~ 4

Consider f(x) = e* — 4x.
From the graph, note that
—4x =0

N

has one solution “near” x = 0.
Find the linearization at x=0, y
and use it to approximation

this solution. 2f

£l =™ -4

F() =2 2% _yley =\

£l ze® a4 = [-d=-3
4= x
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Some Homework Hints:

W
| sia (B) = '\“‘ o sia (8> = &
Problem 10: Suppose that a and b are pieces | - \;s.dﬁﬂ o mos- (8D -
‘of metal which are hinged at C. \ _ oY= asalE) = T T w
L - %
= e ——
y y
L Sia (A') —_0 S (B)
| CIE WANT  TRE TANGENT
S LwE Q= ,D(A L’D-l'\:’
By the “law of sines," you always have: .~ = d%{h ¥ D E: )
sin(B) P ' A ke 2
a sin(4) Mooty = ol Bgg
an _ (Beas (B ™
' = Ty = ‘a}/ ces (ﬂ) |
At first: angle A is t/4 radians= 45° and Tk 8= od A=V, M HAVE
angle B is 11/3 radians = 60°. | oo™ 0OA (2 -
You then widen A to 46°, W|thout changing RS ey T VA Ly
o 88 [ s _ 2 Ze T
the sides a and b. 7 TV o \f: > \)?

The question asks you to use the linear
approximation to estimate the newangleB. = B = \S S ( A - % ) + 177
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