Calculus 1 Section 1-1: Functions

Question 6

Let f(z) = |z —2| + |z + 1].

(a) Express f(x) as a piecewise-defined function.
(b) Sketch the graph of f(z).
(c) Determine all values of x where f(z) is not differentiable. Justify your answer.

© 2026 Stem-Master.com, All rights reserved.



Calculus 1 Section 1-1: Functions

Question 6 - Solution
(a) The absolute values change sign at x = —1 and = = 2.
—(z—-2)—(z+1), z<-1,
flx)=9—(z—-2)+(xz+1), -1<z<2,
(z—2)+(x+1), zx>2.
After simplifying,
—2rx+1, z<-1,
f(ﬂ]‘): 3> —1§.’L‘<2,

2z — 1, x> 2.

(b) The graph decreases until = —1, stays constant from x = —1 to = 2, and then increases.

— + + + + N + + + + +—
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(c) The only possible non-differentiable points are where the absolute value expressions change sign:

z=-1 and T =2.

From the piecewise function, the slopes are

_27 T < _17
0, -l<z<2,
2, x> 2.

At x = —1, the slope changes from —2 to 0, so f is not differentiable there.
At x = 2, the slope changes from 0 to 2, so f is not differentiable there.
Therefore,

rz=-1, 2
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