SECTION 3-3: DERIVATIVE RULES (DAY 2)

Read Section 3.3. Work the embedded problems.

1. Review (aka mini-quiz)

(a) Fill in the following rules — from memory if possible!

/ .
:?’, "‘"" ii'd[f(x)]: 43
3 dz | g(x) Cﬂ) 2
(b) Find the derivative of each of the following. Use whatever rule you choose. Simplify if you

have time.
o Product Rult

3m(8+x )

(simplify (nﬁf)3 ()a_./ (3”)

HOO=L (3 _
Lx'(z
’(ﬂ—:— %Cﬁx Z) W= (8#) #2

5 X

- -2 % 3 3
=553 3
ii. G(x) = 8-?—22
G R = -3 -3x(z) _ 2443 -4»:2
(B +x*)* (8+52)*

- 3(4.—x)z
(3+3)°  (8+D

2. Determine the point (or points) where the graph f(z) = 2z has a slope of 3 Write the equation of
the tangent line at this point (or points). On the same axes, sketch f(z) and the tangent ling(s).

L= x>
R =35>
We want m=3

Set 3x%3 or X=%I —
B (-1,-) %H(LD

linel: 5«&!:3&40 or Y= 3x42
5-153(#6 or 3=3x—z .
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3. The concentration of an antibiotic in the bloodstream ¢ hours after being injected is given by
2% +t
Ct) = ——
=13 +50

(a) Find C(0) and C(10) and explain (in complete sentences, including units) what these num-

bers mean in the context of 27 goblem‘.
C(D=0,C(I0= To55 = O0-2

Tnitially (1skent=2), Hue isno antibithio in te blood sheam .
Ten houis ofdev :h‘)‘ec,-l-m'n, He corcentratn s 0.2 mg/d

where (' is measured in milligrams per liter of blood.

(b) Find C’(t). (Yes. This will be challenging/painful. I put the simplified answer at the bottom

of this page so you can check your answer!) "l 3
2 (L'4+ -100t-25)

= @59 (4D 289 GE) _ 7_
(T450)" (4>4150)

(c) Itis the case that C’(0) = 0.02 and C”(10) = —0.018. Explain (in a complete sentence or sen-
tences) what these numbers mean. Include units. "S Ihcheas in d+ a

T nitially, (hen t=0) the concentvation of dru
rot o'-P 5’0.07. m3/£ 2ach howvr. Ten houvs ofdr the l:j
was adminiskred, +he conantralion of Aruj 'vdecha-S‘lrij'

ot a mtt of 0.01% mj/ﬂ pach hour.

(d) Briefly describe what seems to be occurring as the number of hours increases. :ll
#&h .

diallu +he concentvat vn of drug 1m creases
1%':’;;,,\.5 j_),o HAecrease . Eveh-/ua{/j orte would me/éecz‘
e cmun—h’a‘/'m”"b re-furn b O.

4. An ant walking along a sidewalk has traveled s(t) = t* — 2t inches in ¢t minutes. Find the acceler-
ti f th t (with unit hen th locity of th tis 0. -
ation of the ant (with units) when the velocity of the ant is a:é‘ff'o) ACQ«~‘7'l”/;.n2

V= 8= 443 1¢= l-lt(-e’:-i) =0 :
whin 20, %] ’LE noty ~| nd indosar)) ot =1, a(d= B 1 min®

o= V' z §"(H)= Rt

5. Bonus Problem: Find the point on the graph of f(z) = 2® such that the tangent line at that point
has an z intercept of 6.

for at<S
g

— 4 37 —
O/(1) = o)
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Bonus So,w-l-ilﬂ\ ;
£ = %3 et o, Pla @)= [a,a.3>

£'B=3x" slpe ab x=a. is m=f@=34
Line +h roush P wy 8lope m is:
6 ~a2 = 3a( )(-&3

oy~
Y= 3a’% - 3at =dax-2&
3

3 3
Wt want 2o =06 oY o ° -3 or 0_5"'\5

Ansioer: The point is: (‘3\/-1—3-) "3>



