
I I ffl' ~ Derivatives 

II) Find the derivative of the function f (x) = x 3 - x 

at x = ~1 by directly calculating the limit f'(-1) ; = 
. . f(-1 +h) _:__ f(-1) 
hm h . 
h➔O . 

(-t+hl-r-1+'- J - (F-JJ3 
-(-I)) f' (-1) = ;;_ _..:.,____:_:_~,,.!.,;;___;._..;...__--

h➔o h 
- I -+ ':jft- 3A 2. +h ?>+I -b -o 

h 
2 . 

2k-~h +h3 

h 

::: L ( 2 - 3'1 + h 2) - 2 
n~o 

I]] For the following functions, use the definition of deriva

tive f'(x) = lim f(x + hi-f(x) to calculate the derivative . 
h➔O . 

of each function. 

a) f(x) = -2x + 1 . 

f'(x) = ~ - 2 { Jl +h) + I --- ( -2 X +t ) 

h➔o Y1 

:::: l:- -2')(. -2h-+ I -t 27L - 1 

h-7o h 

~ -2h -i - ::: 
h➔v h 

b) f(x)=2x 2 +5 

· o, 2(x+h/-t~ -(2x)_+S-) 
f' (x) = ~. -=-:~- --~ --

VH" h 
~ L .. +x: +tt-xli + 2h2--w-»t--;5 · .. 

h➔t7 f, 

:::: L ( lf X +zh) == 4-'X 
rrlo 

c) f(x) = (1 - 2x) 2 

2 . 2. 

f'(x) = L {t-2(XfnJ) -{ /--2X> 
·. h ➔ o . h 

=- l.:_ I ;_ l/. f'x+/,J + lf-{x+i/--0 -'fX- +'fz2:J 
h7° h 

~ ,£;_ - '1-h t- Pxh -t Lfh2 

h➔ o h 

- C ( - q_ -t J> 7L + Lfh) ::::.-- lf + qJ ;:(_ 

h➔o 
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@] For the following polynomial functions, find the deriva
tives. 

a) f(x) ~ -3x 2 - 1x + 6. 

f Ix) = - t x: ·- 17 

b) f(x) = 3x 3 +2x 2 + x - 26. 

f {z J ::-q X 2.+ lf X -t I 

c) f(x) = (x - l)(x 2 + x + 1). 

· _f t:t ) ::-'X. ~ - I 

f ~x > =-3 ;t.~ 

en The revenue . generated by selling X items is given by 
R(x) = 2x 2 + lOx. 

a) Find the average change of the revenue function as x 

changes from x = 10 to x == 20. 

R(20) ~R(to) /tJO() .- 300 
-- --- :::: --'---- :::. 70 

20-10 ,o 

b) Find R'(lO). 

{</(7(}~ 'f-X. -1--{0 

I R It<>) :::=.S-0 

c) Find R'(15), and show that it coincides with the answer 
of a). 

(dfrtS-J -- 'i-x-lt""+10 ~ t)o 

rlun ~ ~W ~ 71:) Mu.~ ~-1{,J 




