1-2sinx forx<0

Let f be a function defined by f(x) = { 4
o

for x > 0.

(a) Show that f is continuous at x = 0.

(b) For x # 0, express f'(x) as a piecewise-defined function. Find the value of x for which f'(x) = —3.

(¢) Find the average value of / on the interval [-1, 1].

(@) lim (1-2sinx) =1

x—0"

lim e =1
x—0"
f(0)=1

So, lim £(x) = £(0).

Therefore f is continuous at x = 0.

—2cosx forx <O

(b) Sf(x)= {

—4¢™*  forx>0

—2cos x # —3 for all values of x < 0.

a4 — 1, (3
de = -3 when x = 4ln(4)>0.

Therefore f'(x) = -3 for x = ——%ln(%).

@ [ smar=[" racs [ 1) de
=fp—mmna+ﬂ5“m

x=0 1 . x=1
= [x + 2¢os x] + [—Ze" “}

x=-1 x=0

= (3-2cos(-1)) + (_%9—4 N %)

1 ¢l
Average value = 5". | Sf(x) dx

13 cos(-1-1e
=3 cos(—1) g¢

2 : analysis

2 )

1 1 : value of x

0 ' I
g — 9 ’ —4x
1 .'f_l(l 2sin x) dx and joe dx

2 : antiderivatives
1 : answer
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a>
The function f is defined by 7(x) = V25— x* for =5 < x < 5.
(a) Find f'(x).

(b) Write an equation for the line tangent to the graph of f at x = —3.

for -5<x<-3
(¢) Let g be the function defined by g(x) = {iix; fzi 3 < i <5

Is g continuous at x = —3 ? Use the definition of continuity to explain your answer.

5
(d) Find the value of jo xV25 — x% dx.

-1/2 -
@) f(x)= i(zs -2} / (27) ===, —5<x<5 2: f(x)
2 25—x
®) f(3)= =3 1: f/(=3)
' N25-9 4 2: {
1 : answer
f(=3)=+25-9=4
An equation for the tangent lineis y = 4 + %(x +3).
(¢) lim g(x)= lim f(x)= lim v25—x* =4 { 1 : considers one-sided limits
x—=3 x—-3" x—>-3" . ; :
1 : answer with explanation

lim g(x)= lim (x+7)=4

x—-3 r—-3
Therefore, lim g(x) = 4.
x—-3
g(-3)= f(-3)=4 | :
So, lim g(x) = g(-3).

x—-3

Therefore, g is continuous at x = —3.

(d) Letu =25-x> = du=-2xdx { 2 : antiderivative

j5xv25 - x% dx = ——le u du
0 2J2s

_ [_L .guz/z] =
23 u=25

1 125
3(0-125) =252

1 : answer

Il




