Calculus 1 Section 1-10: Common Graphs

Question 3

Sketch the graph of the piecewise function:

224+1 ifx<0
f(z) = .
20 +1 ifxz>0

Instructions: Clearly identify continuity, domain, range, intercepts, and sketch the graph.
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Calculus 1 Section 1-10: Common Graphs

Question 3 - Solution

We are given a piecewise function:

2241 ifxa<0
f(x){2x+1 ifz>0

Step 1: Domain
Both pieces are defined on their respective intervals, so:

‘Domain: (=00, 00) ‘

Step 2: Range
Forz <0: f(z)=2>+1= f(z) >1,Forz>0: f(z) =22+ 1= f(z)>1
So the function reaches its minimum at f(0) = 1, and increases in both directions:

Range: [1,00)
Step 3: Continuity at x =0

lim f(z)=0>+1=1, lim f(x)=2(0)+ 1= 1= Function is continuous at 2 = 0
z—0~ z—0t
Step 4: Intercepts
Y-intercept: f(0) = 1 X-intercept: Solve f(z) = 0: , 22 + 1 = 0 = no real solution , 2r +1 =0 =
z=—1¢[0,00) = no x-intercept
Conclusion: Domain: (—o0,00) , Range: [1,00) , No x-intercepts, y-intercept at (0,1) , Continuous
everywhere

_ 224+1 <0
f(x)_{Zx—i-l x>0
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