Section 3.2 Exercises
1. Left-hand derivative:
— 2 —
lim fO+h)— f(0) = lim h*-0

= lm A=0
h—0~ h -0 h h—0~
" Right-hand derivative:
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Since 0 # 1, the function is not differentiable at the point P.

?I:eft—hanci derivative: E—
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Right-hand derivative:
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5. (a) All points in [-3, 2]
(b) None
(c) None

7. (a) All points in [-3, 3] exceptx=0
(b) None
©x=0
8. (a) All points in [-2, 3] exceptx = -1,0,2
b)x=-1
(©)x=0,x=2
9. (a) All points in [-1, 2] exceptx =0

13. Note that y=x+\/x_2+2=x+|x|+2
={ 2, x<0

2x+2, x>0.

- y(0+ k) - y(0) = lim 2-2 = lim 0=0
h—0~ h =0~ h h—0~
lim y(0+h)—y(0) - lim (2h+2)-2 - im 2=2
h—0% h h—0* h h—0%
The problem is a corner.
5x-1, x<0
15. Note that y—3x—2|xl-—1-—{x_1’ >0 °

i YOER =Y _ L (Sh-D-(-D _ . s

h=0~ h h—0~ h h—0~
i YOHR=YO) _ . h-D-(D _
-0t h >0t h k0t

The problem is a corner.



1. 1 L@+ 1)~ Fla—h)
h—0 2h
_ 4(0.001) - (0.001)2 - (4(—0.001) - (—0.001)2)

L 0.002
=4, yes it is differentiable.

19, 1im £@+M) = f(a—h)
h—0 2h
- 4(1.001) +(1.001)* - 4(0.999) - (0.99)?

0.002
=2, yes it is differentiable,

f(a+h) fla-h)
h—)O 2h
_ (~1.999)% — 4(~1.999) — (-2.001)* — 4(-2.001))

0.002
=8.000001, yes it is differentiable.

21.

31. Find the zeros of the denominator.
x*-4x-5=0
(x+1D)(x-5)=0
x=-lorx=5

The function is a rational function, so it is differentiabe for
all x in its domain: all reals except x = -1, 5.

33. l\iote that the sine function is odd, so
—sinx—1, x<0
Biz)=su (Ix\) {smx 1, x20.
The graph of P(x) has a corner at x = 0. The function is
differentiable for all reals except x = 0.

35. The function is piecewise-defined in terms of polynomiélé;
so it is differentiable everywhere except possibly at x =0
and at x=3.Check x=0:

— ofl 2 2
lim 8(0+hm)—g0) _ lm (h+D)"-1_ lim h”+2h

h—0~ h h—0~ h -0 h
= lim (h+2)=2

h—0~
Jim g(0+h)— g(O)= lim (2h+1)—1= lim 2=2
h—0t h h—0% h h—0t

The function is differentiable at x = 0.

Check x = 3:

Since g(3)=(4 -3)>=1and
lim g(x)= lim 2x+1)=2(3)+1=7, the function is not
x—3" x—3"

continuous (and hence not differentiable) at x = 3. The
function is differentiable for all reals except x = 3.

Section 3.3 Exercises
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