Math 10A
Worksheet, Discussion #b5; Friday, 6/22/2018
Instructor name: Roy Zhao

1 Derivative Definition

1.1 Concepts

1. The derivative of a function f at xy can be written as

(o) = lim f(xo+h) — f(xo) — lim f(x) — f(%).

h—0 h T—x0 T — T

1.2 Example

390_63

9. Find lim &

z—1 xQ—]_.

Solution: We can factor the bottom as (z — 1)(z + 1). Letting f(z) = €**, we
recognize this derivative as

1.3 Problems

eVt — e
3. Find im —.
z—1 32 — 31 + 2

Solution: Let f(x) = eV® so that f'(z)
as (x — 1)(xz — 2) and the limit is

efoe L f@-f0) 1 f) -

eve. ﬁi Then we can factor the bottom

lim ——— = lim
=132 —3x4+2 a1 r—1 x—2 -1 2

—1
4. Find lim ST 2 )
=0 241
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Solution: Let f(z) = cosz.

1m
=0 2412

cosx — 1

Then the limit is

5. Find lim —%

=T L — T

Solution: Let f(x) = sinz.

. sinx
lim ——
rT—T T — T

= lim

Then f(7m) =sinm = 0. So

$—>7rw = f/(ﬂ') = cos(m) = —1.

tan x
6. Find lim .
z—0 x

. tanx
lim ——

x—0 x

= lim

Solution: Let f(z) =tanz. Then f(0) =0 and so

f(x) = f(0)

P f'(0) = sec?(0) = 1.

x—0

1.4 Extra Problems

7. Find lim smx'

x—0

Solution: Let f(z) =sinz. Then f(r) =sin0 = 0. So

_sinz o fa)—fO) B
by s g = SO =eos(0) =1
8 Find Ly SO5F~V2/2
x—m/4 LC—7T/4

cos T — \/5/2
x—m/4

x—m/4

z—7 /4

Solution: Let f(z) = cosx. Then f(n/4) = /2/2. So

f@) — f(m/4)

r—7/4 = f!(7/4) = —sinn/4 =

lim

V2
2
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0. Find lim 507 =$n(T/3)
x—m/3 T — 7T/3

Solution: Let f(z) =sinz. So

sinx — sin(7/3)

. o L@ = G3)

z—1/3 xr—m/3 esn/3 T —m/3

, B 1
= f'(n/3) = cos7/3 = 7

10. Find lim M
eor/3 T —7/)3

Solution: Let f(x) = sinz. Then f(7/3) = v/3/2. So

i S02 VB2 () = (/3

z—7/3 .1:-77'/3 _x—>7r/3 %-71'/3

, B 1
= f(7/3) = cosm/3 = 3




