Answer on Question#t 54767 — Math / Calculus

Question: Find the values of a and b that make f continuous for xeR

ax? —bx+3, if2<x<3;
2x—a+b, ifx=3

( x2—4
5 ifx <2;
fx) = i x -
Solution:
Consider two points x; = 2 and x, = 3 and write the conditions of continuity at these points

lim GO = lim FG) = £ Jim f() = lim, f(0) = £(3)

Evaluate each limit

x?—4 x—2)(x+2
lirgl_ f(x) = lim = lim ()#
X—

x-=2" X — 2 x—2~ x—2 - xllgl‘(x + 2) =4

lim f(x) = lim (ax? — bx + 3) = 4a —2b + 3
x—-2% x—-2%

lim f(x) = lim (ax? —bx+3) =9a—3b + 3
x—37 x—-3~

JCll)r§1+f(x) = J}Lrgl+(2x—a+b) =6-—a+b

If f(x) is continuous, first limit equals to second one, and third limit equals to fourth. We obtain
system of two equations

{ 4a—-2b+3 =4
9a—-3b+3=6—a+b

Solve it

{4a—2b=1
10a —4b =3
{8a—4b=2
10a —4b =3

Subtract first equation from second: 2a = 1 thena = %
Substitute into first equation and obtain 2-2b=1 then b = %

For continuity check values at two points f(x;) = f(2) = %-4 — % 24+3=4

1 1
f(x2)=f(3)=6—5+5=6

1 1
lim f(x) = lim (ax? —bx+3)==-9—=-3+3=6
x—3~ x—3~ 2 2

1
Answer: a =b = >
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