Answer on Question #80394 — Math — Calculus
Question

Let a function f be defined as
a’x, ifx>1
f(x)_{Sax—él, ifx<1
Determine the value(s) of ‘a’ if any, for which f is continuous over R.

Solution

The function f is continuous on (—oo,1) U (1, o) for a € R.
xlg{l_ f(x) = xli_)r{l_(Sax —4)=5a(1)—4=5a—-4
lim f(x) = lim (a’x) = a?(1) = a?
x—-1*t x-1t
We need to have

Jim £G) = Jim, £ o)
5a — 4 = a?
a’?—5a+4=0
(a—1)(a—4)=0
a,=1,a, =4

a=1

xli_)r{l_f(x) =5(1)—-4=1

lim f00) = (V2 =1

Im f(x) =1= lim f(x) =>lim f(x) = 1

f(1) =5(1)(1) - 4 =1 = lim f(x)

Therefore, the function f is continuous at x = 1.
a=4
lir{l_ f(x)=50M4)—-4=16
x—
1ir{l+ f(x) =(4)*=16
xX—
lim f(x) =16 = lim f(x) =>lim f(x) = 16
x—1~ x—1t x—-1
() =54)(1) — 4 =16 = lim f(x)
X—
Therefore, the function f is continuous at x = 1.

The function f is continuous over R, ifa = 1 or a = 4.
Answer:a =1o0ra = 4.
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