Differential Calculus - 2.4,5.1,5.4,5.5 April 05, 2017

Due Mon. 4/10 (8th)

o 2.4 #7-33 odd; 43-89 odd Chain rule
« 5.1 #41-59 odd; 69,71 Logarithmic functions
Due Tues 4/11 (8th)/Wed 4/12 (7th)
o 5.4 #33-51 odd; 59, 61 Exponential functions
o 5.5#37-69 odd Log and exp functions with other bases
» 5.6 #39-63 odd Inverse trig functions
TEST Quiz: Wed 4/12 (8th)/ Thurs 4/13 (7th) Power Rule: ddx [c]=0 Product Rule
b =t e S @] = F 96 + @' )
Constant Multiple Rule: Quotlent Rule:
d _.d fOO]_ f0g@) - f(0)g' ()
ZLf @] = ¢ [f ) - [g(x)] L
Sum & Difference: Chain Rule:
d ’ , d
g =+ = @@n] = £(9())g' )
Trig Functions:
dd—x[sin x] = cosx dd—x[tanx] =sec?x :—x[sec x] = secxtanx
:—X[cosx] = —sinx %[cotx] = —csc?x dd—x[cscx] = —cscxcotx
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Instantaneous rate of change of a function f(x) when x = cis f'(c) <-- slope of tangent line
through a single point

- : JSb)-f (@)
Average rate of change of a function f(x) on the interval [a, b] is e < —— s(ope of secant (me

through two points

Given a position function s(t) = gt? + vyt + s,
Since velocity is the rate of change of position,

The instantaneous velocity at time t = ¢ is s'(¢)

s(b)-s(a)

The average velocity on the interval [a, b] is P

The Derivative

The slope of the tangent line to the graph of f
at the point (¢, f(c)) is given by:
Ay  flc+Ax)—f(c)

= lim

m= lim —
Ax>0AX  Ax—0 Ax

The derivative of f at x is given by

[0 20210
f1e0 = -

%:)I -

The graph above sl“\ma ¥ _F ime-t-foran-ebieettrinrearmetion. Which of the following is a possible graph of

=)




Differential Calculus - 2.4,5.1,5.4,5.5 April 05, 2017

Which of the following sets of graphs below might be the corresponding graphs of position, velocity, and acceleration vs
time for a moving particle?

(A) (B)
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The graph above represents position x versus time t for an object being acted on by a constant force. The
average speed during the interval between 1 s and 2 s is most nearly
\—

() 2mss (B) 4 m/s (C) 5m/s (D) 6 m/s
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Consider the motion of an object 21ven by the position vs. time graph showr) below. For what time(s) is the speed of the

diectgreatest? 1 )here 15 S a\oazgmks*- N Maﬁ]nl'lvde_c-l—

(4) At all times fromt=0.05—t=2.0s

(B) At timet = 3.0s B

[ (C) Attimet = 4.0s \ g 0 \

(D) At all times fromt =305 —={=70s g -

(E) At timet =8.5 s W1 2 3 4 5 6 7 8§ 9 10
Time (s)

Sfezﬁa = |V elOQ.\

2000B1 (modified) A 0.50 kg cart moves on a straight horizontal track. The graph of velocity v versus time ¢ for the
cart is given below.

v, (m/s) e é O \D‘Q € d‘
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a. Indicate every time t for v\.h-lch the cart is at ;est | @ I_t :Ll" I LS' (L}v 0‘) \) (l % )2 O)
€ 1ng

b. Indicate every time interval for which the speed (magnitude of velocnv) Dflhe cart is incri

d.  On the axes below, sketch the acceleration a versus time t graph for the motion of the can fromt=0to t=25s.



Differential Calculus - 2.4,5.1,5.4,5.5 April 05, 2017
Find y’,y",y"", y@®,y® . y®
y/=5x3—3x2+2 y—x +2x° —3x*+2x—5

J’ 5%~ 3 x> 10x” ~le +2
3 =30x — b j =30X" +L{Q)§ be

(3)
j =30 3; ‘ZOM‘ 20% —F2 %

HCZ) =0 j( )/ 360K +240x~F2.
7o J o 20X +240

Y )«?ZQ

§7=0

Find y',y",y"",y®,y® .y

y =5x%—3x%+2 y=x%+2x>—3x*+2x-5
—_—m———
I+ FE) is o polbvmmnal of olgjro,e, n, then

_Y(M N =0.
I '?()Q) :.x , m
%Lﬁw(x)'—‘—ﬂ:l. = n(ﬂ‘\) (n-b).-—s,z. \

'?(ﬂ:j)(q —-I‘5;<4—|—,23x“’—20\)<?—5 ‘f'“:D= O
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F(X) = Hsin @ 05 2X5> [F(g00)’= \Cj(goo) -3‘(0

+ '(><> :@05 <3 oS 2>¢S> .& 351 @%M

d4
— —1350x Cog <3COSZXS>S\/Q(ZX§

F(X) = XSjnXJX~ :[x)(smx <( -.)vj
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£ (x) = 5602 <5if\ <3)O> = [sec ( SN (3x)>]z

£60 :ES%(SM(BKDJ . 5ec(sin39%w\<s‘nn3x) .
,E;os 3){‘- > [ j

[2tanxssed K ~ 2|
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£03) = cot (54-3%)

F9 %s < (5x"- Bxﬂ'QO X — 3>U

FO0=Jesc(a) = [C“ﬁxﬂ\é
| | -—?
F69=2 [csc(%gj io)j—csc{‘iX) COJC(“fxil' 1
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oz L () (5in2%)

using quot;

F00 = x3 (cos 29(2) - (6:n2x)(35)
- x? )z

lﬁ-Sil\a Proéud-' rule:

£ = () (Sn) + <7C$>(6\mz@
e (o2 () eon2l

https.//www.desmos.com/calculator

Note that the derivative
of a function (s a

function whose output at

a particular value is the

slope of the original

function at that value.
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Ch 5 - Derivatives of Logarithmic and Exponential Functions

lnx = lO X . P oS
recall: exz.?-je' 3 - 2.

X = the power 4o which
we cavse 2 4o gqet

log.b=c <=> a'=b = Hhe $F of Hives e

& A Sk Al
/’/ el ) i j

I/ ~log. y

log,8=3 <=> 2°=38
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7R
[ =€ e =€ loe

el =€ 03/\/
Lmﬂ =1

X

Since the derivative of ¢" is itself, this means that graphically, at every x-value,

the slope of the tangent line at that point is exactly the y-coordinate.

£ x) n) sin (52 +Z<>j

= (5x+2) cot (5+2 9
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£(x) =(secx) <5smx>
F (9 = (secx) (SSjnxXLn ) (6059 + <5ecx*w>§(f)sm)

5"V =5 (x5 56

13
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