Differential Calculus - 2.2 - Basic Derivatives and Applications

Due Wed. 3/22:
2.1 #1-41 odd;

Due Mon. 3/27:

2.1 #65-89 odd
2.2 #3-67 odd;

Due Wed for 8th per, Thurs for 7th per:
2.2 #87-95 odd; 97-100 all; 105,106,111,113,115

2.1 The Derivative & secant line
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As h — 0, the secant line approximates the tangent line, and the limit is
the slope of the tangent line and we call it the derivative of f at x.
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The Derivative f(x) "f prime of x"

The slope of the tangent line to the graph of f dy

"derivative of y with respect to x"

dx
at the point (c, f(c)) is given by: , T
y y prime
A St ) - f(©) f
m= A;lcr—l;l() Ax AJlcll'l0 Ax a[f(x)] "the derivative with respect to x of f(x)"
D,[y] "the partial derivative with respect to x of y"

The derivative of f at x is given by

fx 4+ Ax) = f(x)

2.1 Differentiability & Continuity

f'(x) = Al)icll‘l0 Ax Alternative definition of the derivative at the point (¢, f(c)):
oy g S = f(e)
file) = lim———=

All differentiable functions are continuous, but
not all continuous functions are differentiable.

eg f(x) = |x]

f(x) = |x + 3| is £ Jiffeertable @ X=-3
& ww?
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2.2 Basic Differentiation Rules

1. The derivative of a constant function is zero, i.e.,

forc € R, %[C]:O \/q o

2. Power Rule for ne®, di[x”] = nx"! | -0

2T K
ﬂ&\j = | 7<
3. Constant Multiple Rule € R, %[cf(x)] =cf'(x)

Llex | =&

4, Sum & Difference Rules i[f(x) +g(x)] =f"(x) £ g'(x)

Derivatives of Trig Functions

1. i[sinx] = COS X
dx

2.£[cosx] = —sinx
dx

3. L [tan x| = sec? x
dx

4. L [cotx] = —csc? x
dx

5. i[Secx] = secxtanx
dx

6.~ [cscx] = —cscx cotx
dx
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Proof that (sin x)'=cos x

hen sin(x+h 5@(
___(5”])9 ){—2?) { ( h?

- i sinx cash +cosx S‘m\f\ — SinX
h>0 N

_lim  cosxsinh — stax (1-cosh)
= {7 -

o I.V\(\ COX - S\ﬂ\q . 6](\x . l-—ws\p
h—} O —\V\ v\

= cos X | — sk O

—
—_—

The Derivative

Derivatives of Trig Functions
The slope of the tangent line to the graph of f

d .
at the point (c, f(¢)) is given by: 1. d_ [Sll’l x] = C0SXx
Ay o fle+Ax)—f(o)
m= lim —= lim ———— d ;
Ax-0AXx  Ax—0 Ax 2. — [ ] —Sinx
dx
d _ 2
The derivative of f at x is given by 3. dx [tan X] = sectx
,  fe+ M) - fF(0) d
f1e0 = lim —————— 4. o [cotx] = —csc? x
2.2 Basic Differentiation Rules 5. 4 [SEC x] =secxtanx
d
1. The derivative of a constant function is zero, i.e., dx
forc€R, Llc] =0 6.d—[cscx] —cscx cotx

a _
2. Power Rule for neQ, —-[x"] = nx" 1

3. Constant Multiple Rule € R, %[cf(x)] =cf'(x)

4. Sum & Difference Rules % [f)+g)]=f(x)tg x)
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2.

22.3=S+s|'n><
y'<[co=x]

-3
24y = > = =l + R cos X
5 (_2)(?; *ZCOSX % x
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32 F£(X)= Qz&\ﬁg(@x = 2_)( > + DcoSX.

22 cont.

S (t) = position

V(E)=5'(6) - \:e\oci’r?g

()7 ()= S"(}) = accelerafion
average Vel (oct ZA‘_tS— $‘°Qm!*7

instantaneous _ &
\Rlocity = 5d) (S\:EQMK\‘ )
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<q2.> nihal Vclacﬂxa \, = -22 'H:/S

j)/ v(3)=°
z%i%‘ l V(#)=7? atte -Fallin& o€ £t

2 =‘q$ I"'\/7'
s): Lot +v,t +3, 3 >

o.=acceleration

\/ inifiad \Ie\ouf\a \f(oj
S, =itk pogi¥ion= S(0>

,=-z2 Pt/s  S,=2220FC  a=-32 f/k

QC_Q_ ~)Q>J(, "ZZ‘C@ S(6)=220-10%

VIO =S®)= o227 7 °

AN =5 (%)= - 32
N () =226-22_

V(3y=-32(8) -z = ~Ab-22 7 18%

2 = —lbt =22t +220
bt +22¢ ~103:-0 ={=2

V(D)= -32(2) 22~ -bt-12 =[G |

3
The volume of a sphere is given by \/(fj:' %TTF

Find the rate of change of volume with respect to radius when
the radius is 2 cm.

N )=t - st g 5

\ CZ> 4 T<2,> M
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