Math 1120 Fall 2000: Sample Midterm 2
f'(x) >0 for z € (—o0,—3) U (=3,-1)U (2,00) and f"(x) > 0 for z € (—3,-2) U (1,3.5).
f(z) is increasing on (—o0, 1) U (3,00), decreasing on (1, 3), concave up on (—3,0) U (2,4) and concave

down on (—oo,—3) U (0,2) U (4,00). Where f is increasing, f’ is positive, where f is decreasing, f’ is

negative, where f is concave up f’ is increasing and where f is concave down, f’ is decreasing.

al
2L
. A
-5 [ 5
-2t
-4t

3. (a) Since f'(z) < 0for 1 <z <2, f is decreasing on the interval (1,2) and so f(2) < f(1).

(b) f'(x) > 0, and hence f is increasing for « € (—oo0, —4)U (3, 00), f/(x) < 0, and hence f is decreasing
for x € (—4,1) U (1,3). f’ is increasing, f is concave up, and f”(z) > 0 for z € (—2,1) U (2,4.2),
[’ is decreasing, f is concave down and f”(z) < 0 for z € (—o00,—2) U (1,2) U (4.2,00). f'(z) is
concave up and f”(z) is increasing for x € (—oo, —4) U (=3, —1) U (4,2, 00), f'(z) is concave down,
and hence f”(x) decreasing for z € (=4, -3)U (—1,2)U(2,5). At = 2 the graph of f’(x) comes to
a point, so there should be a discontinuity in the graph of y = f”(x) at z = 2.
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lim f(z) = lim (z2+1) =2, lim f(z) = lim (1 —x) = 2. Since the two 1-sided limits are
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We need to take one-sided limits. lim f(z) = lim (22 +1)>oe = lim (22 +1) lim v
r—0~ z—0— x

z—0~ z—0~

=1-1=1.

li%lJr flz) = lin&(l — ) = 1. Since the two one-sided limits are both 1, hn%) f(x) = 1. Since f(0) =1,

iim f(2) = £(0).
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