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. Sketch the graphs of the following functions:
1.1 f(x) = (x—2)(x — 1)?
1.2 g(x) = (Xszl)z
. For each of the following two sets of conditions, sketch the
graph of a function that satisfies all of the given conditions:
2.1 £1(0) = £(2) = (4) = 0,
fi(x)>0ifx<0or2<x<4,
fi(x)<0if0<x<2orx >4,
F(x) > 0if 1 < x < 3,
f'(x)<0ifx<lorx>3
2.2 f'(x) < 0and f”’(x) > 0 for all x.

. Suppose you drive for 0.5 hours, covering a distance of 35
miles. |s there any time during this drive when your speed has
exceeded 65 mph? Why?
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Solutions

Sketch the graph of f(x) = (x — 2)(x — 1)2.

Domain is (—00, 00), and there is no asymptote because it is a
polynomial.

f(0) = =2, f(x) = 0 exactly when x is 1 or 2.

f(x) = x® — 4x? + 5x — 2. Therefore, f'(x) = 3x> — 8x + 5 and
f""(x) = 6x — 8.

f’(x):Owhenx:L”?_m,sowhenx:lorx:%.
f”(x) = 0 when x = %.
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Solutions

Sketch the graph of f(x) = (x — 2)(x — 1)2.
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Solutions
Sketch the graph of g(x) = (;jzl)z.
Domain is (—00,2) U (2,00). There is a vertical asymptote at
x = 2, since 2 is not in the domain, and as defined by the limit at 2

below.
g(0) = 7, f(x) = 0 exactly when x is —1.
g'(x) = (X_2)2zx2£)(2;42)(x+1) = (;S; using quotient rule.

g'(x) = 0 when x = —4, and is undefined where at x = 2. The
derivative is negative to the left of x = —4 and to the right of

x = 2, and positive elsewhere.

—(x—2)3-3(x—2)?(—x— —(x—2)—3(—x— X .
g'(x) = =2 (i(_z)g)( 4 = = 2—254 4):(2xj21)i which

is 0 when x = —7, and undefined at x = 2. (The function is
concave down to the left of x = —7, and concave up elsewhere).
The limits at infinity are limy__o g(x) = 0 = limy_, oo g(x)
(horizontal asymptote).

Around the vertical asymptote:

lim g(x) =400 = lim g(x)

x—2~ xX—2~



Solutions

Sketch the graph of f(x) = =55
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Solutions

Sketch the graph of a function that satisfies all of the given
conditions:

f'(0) =f'(2) = f'(4) =0,

f'(x) >0ifx<0or2<x<4,

f'(x) <0if0<x<2orx >4,

f"(x) >0ifl <x <3,

f"(x) <0 ifx <1orx>3.




Solutions

Sketch the graph of a function that satisfies all of the given
conditions: f'(x) < 0 and f”(x) > 0 for all x.

f(x) = e ™ is an example of such a function.



