Answer on Question #82172 — Math — Calculus

Let p and g be real numbers and let f be the function defined by:

1+2p(x—D+x—-1%x<1
f@):{ p( )+ ( )
qx + p, x>1
Question

a. Find the values of g in terms of p for which f is continuous at x = 1.

Solution
lir?_ flx)= lirgl_(l +2p(x—1D+(x—-13) =1
xX— x—
lim f(x) = lim(gx+p)=q+p
x—1t x—1t
If lim f(x) = lim f(x),then lim f(x) exists and
x—-1~ x-1t x—1
lim f(x) = lim f(x) = lim f(x)
x-1~ x-1t x-1
Hence,
q+tp=1
lirr} fx)y=1
X—
fH=14+2p1-1D+(1-12*=1 =}Cin}f(x)

The function f is continuousatx = 1if g=1—-p
Answer: the function f is continuousatx = 1if g =1 —p.

Question

b. Find the values of g in terms of p for which f is differentiable at x = 1.

Solution

LA - F)

1m =
h—-0~ h
_ 1+2p(1+h-1D+(A+h-1)" -1 +2p1-D+A-1?) _
B hLI(I)l‘ h =
_ 1+2ph+h2—1_1_ o ) = 2
= hoo- h _hirgl‘( p+h)=2p

 fA+mn-f1 . qA+h)+p-1_

lim = lim =
h—o0%* h 1 h—0~ h
.. qtp-—
=iyt

If £ is differentiable at x = 1, then

y fA+h)—-f1) . fA+h)-f)
im = lim
h—0~ h h—0+ h




h

1
{q+p—1=0_ fp+p=1_ P=3
q=2p q=2p 2
3

1
P =

Answer: g = 3

wilnN

Question

c. If p and g have the values determined in part (b) is f"’ a continuous function?

Solution
_1
P=3
_2
‘I—S ,
1+§(x—1)+(x—1)2, x<1
Ak e >1
3% T3 *
§+2(x—1), x<1
fl@ =43
\5’ x>1
( 4
2x—§, x<1
f@ =1,
\5’ x>1

f'"x)=2,x<1
f"x)=0,x>1

Cpa+m-r@ . 20+mn-3-(20-3)
lim = lim
h—0- h h—0~ h

2 4
Cpasw-pm_5-(m-3)
im = lim

h_)0+ Ih lh_)0+ h !/ !
Since lim f(1+h)_f(1)=2¢0= lim fa+rm - ,t
h—0~ h h-0* h

hen



y f'A+h)—f(1)

1m

h—-0 h

The function f'(x) is not differentiable at x = 1.
/" (2, x<1

fre) = {O, x>1

Therefore, f''(x) is not continuous at x = 1.

Answer: f''(x) is not continuous at x = 1.

does not exist

Answer provided by https://www.AssignmentExpert.com



https://www.assignmentexpert.com/

