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1. Sketch the graph of a continuous function f so that
(a) f(1)=3, £'(1)=0, and the point (1,3) is a local maximum of f.
(b) f(2)=1, £'(2) =0, and the point (2,1) is a local minimum of f.
(c)f(5) =4, £'(5) =0, and the point (5,4) is not a local minimum or maximum of f.
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In problems 2—4, sketch the graph of the derivative of each function.
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In problems 5-7, the graph of the height of a helicopter is shown. Sketch the graph of the upward
velocity of the helicopter.
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9. In the graphs below, match the graphs showing
the heights of rockets with those
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showing their velocities.
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In problems 10 — 14 , use information from the derivatives of each function to help you graph the
function. Find all local maximums and minimums of each function.

11, g(x) =2x> — 15x2 + 6

gx)=6x2-30x=0

=xi-35x=0

= x(x—5) =

=x=103

g"(x) = 12x - 30

g"(0) = (12)(0)- 30 = =30 < 0
g(0) = 2(0%) -~ 15(0) + 6 = 6

- (0.6) 15 a local maximum

2"(5) = (12)(5)-30=30= 0
2(5)=2(5331-15(52)+6= -119< 0
-~ (5,-1197 is a local minimum

We can plot these two points, showing the local "hill" and "valley'
and connect the pieces smoothly.
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We can graph this with math software to verify our result.
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B v1=2.x3-15-x2+6 —
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13. 1(t) =
2+ 1

WE) =202+ 1)

P = 207+ 1720 = ﬁ = ¥(2)

#'(£) 15 defined for all .

Pl =0=-4dt=0=1¢t=10
HO)=2(02+ 1) =2

- (0,2)is the only critical point

_ (2 + 1)%(—4) - (—40(2)(2 + 1)(26) _ (F+ 202+ D=+ 1622 + 1)
22+ 1)* (22 +1)*

r'(z)

_ A -8 4416+ 167 _ 1200+ 82 -4 _ AB2 -1+ 1)

(22+ 1" (22 +1)* (22 + 1)*
e AGR-1)
S 2+ 1)
#'(0) = —4(3(9)‘ — 13 - —4<0
(’(D)*+1>

- (0.2)is a local maximum

We can use the second derivative to check concavity.
The denominator of »"(r) = 0 forall z.

The graph of »(¢) is concave up when »"(z) = 0 and concave down when »"(¢) < 0

2 2 2 1 1 -
Itt-1>0=3>1le=t>» = =f> — = 03537735
el 3
2 2 2 1 1 -
IrFr-l<le=irfacl =2« 5+ = — = 057735
7 =0 Vsl
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Thus, the graph is concave down on the interval (—%is)

and concave up on the intervals (—oo, —i) and (i oo) .
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