
3. Left-hand derivative:

* /(l+ft)-,f(l) _
,?+0- h

Scction 3.2 ExerciseE

I. Left-hand derivative:

hn /(o+rr)- /(o) = hrnh' lo = [m f t=o
l r+0-hn+o-hh-[-
Right-hand derivative:

* / (o+ft)- / (o)= [_ f t -o= 
l im l=l

h+0+hn+O+hh)O+

Since 0 * 1, the function is not differentiable at the point p.

. .  Jr*-r
ft+o- h

.. dr+n-tl(Jl+a +ry
rir-i-r -=---_------

h+0- h(\l l+ h +l)
. .  ( l+/ , ) - l
lffi-----p--
r+o-ft({l+ft+l)

. .  l l
l l f i  -p-=l
, '+0-Jl+/r+1 z

Right-hand derivative:

. .  f  ( t+ h)- f  ( t )  . .  l2(t+ h) -r l  - r
u r  -= d-rr  -

h+O+ h n-O+ h

= l :^4
h+0+ h

= l im 2=2
,t+0i

5. (a) All points in [-3, 2]

(b) None

(c) None

l. tal aff p"ittt-" f-- 3l exieptr = 0

(b) None

(c)x=0

8. (a) All Points in l-2, 3l except x - -l' O' 2

(b)r=-1

(c) x=O, x=2

9. (a) All points in [-1, 2] except x = 0

2-2 = [m o=o
h n-o-

(2h+2)-2 = tm 2=2
11 h+0+

13. Note that y = .r a {12 +2 = x +lxl+2

I  z,  x<o
=<

l2x+2, x > 0.

.. v(0+ft)- v(0)
l l ln- '  -  '= l lm

,t+0- 11 h+0'

.. v(0+ft)- i(0)
Im - '  - '  -= | lm

ft+0+ 11 h+0+

The problem is a corner.

ls.Notethat y=3x-2lx l - l={5t ,1 '  t :9
-  

[ t - t ,  r>0 '

* 
y(O+ft)-y(0)= 

fim 
(5ft-Q-(-l)= 

fim 5=5
h)o-hn+v-hn+o-

* 
y(0+h)-y(0)= 

[n 
( t r - l ) - ( -1)= 

f im t=l
h-+arhn-+{+hn-o+

The problem is a corner.



,r. 
^f(a+h)- 

f(a-h)
h+o 2;h

_ a(0.001)- (0.001)2 - (+(-o.oor) - (-o.oor)z)
0.002

=4,yesitbdkffi.

,u. 
^f(e+h)-f(a-h)
_ a(l.001) + (1.OOt)_2 

- 

+(o.g9g) - (0.99)z

=2, yoltiraie**ffi.

f (a+h)-  f (a-h)zr.ygff
_ (-1.999)3 - 4(-1.999) - (-2.001)3 - 4(-2.001)

0.002
=8.ffiI1, yesithffib'

*1. Ffurd th zcros of thc denominatm'

t2 -4x-5=o
(x+lXx-5)= 0
x=- l  otx=5

The function is a rational function, so it is differentiabe for

all.r in iB'dmin: all rcds excep x = :1' 5'

2h

fi}. Ncfre ffi dE sine function is odd, so
f-s int-1,  

"<0P(.r)=sia ( ld)-t= j*r_r, x2o.['
The graph of P(-r) has a corner at x = 0' The function is

differeffii$fro fior a&l reels excep t = 0'

t6. Thc ftmctim is piecewise-dehned in terme of polynomiels'

so it is differentiable everywhere excePt Possibly atr = 0

andatr=3.Checkr=0:

* 
g(0+ft)-g(0) = ,ur, 

(ft+t)2 -t = yrn hz +2h

,;A'- h n+{- h h+o- h
= l im(h+2)=2

,t'+0-

* c(0+L)-g(o) = 6r,  
(2f t1t)- t  = \m.2=2

l , -+O+hn+O+hh+0+

Thc fution is diffenentieble at i = 0'

Check x = 3:
Sinceg(3)= (4-12 = I and

li+e(.r) = jig (2x+l)=2(3)+l=7,the tunction is not

continuous (and hence not differentiable) at x = 3' The

fution is differentiable for all reds except x = 3'

f f i - -

r. 9 = 4 <-r\ + { g1 = -2x + o = -2x
.bc clx ax

, .  
*=*ut -2x2 +x+r)

=3xz -4x+L=0

,= l , r

, *=*(:r).*(;r).*o,
= x2 +x+l


