
Solutions: Quiz 8, Friday 11/18/11
Math 1A

1) What is the slope of the line through (3, 5) that cuts off the least area from the first
quadrant?
Solution: We denote the slope of the line by m. The equation of the line through (3, 5) of
slope m is y = 5 +m(x− 3). The area cut off in the first quadrant will be A = x0y0/2 where
x0 is the x-intercept and y0 is the y-intercept. We calcuate that x0 = 3m−5

m
and y0 = 5− 3m.

Thus area as a function of slope is

A(m) =
(3m− 5)(5− 3m)

2m
= −(3m− 5)2

2m
with derivative

A′(m) = −(3m− 5)(3m + 5)

2m2
.

Since m must be strictly negative for A to be finite, the only critical point in the domain is
m = −5/3. Furthermore, since area becomes arbitrarily large as m appoaches both 0 and
−∞ we see that −5/3 must be a minimum.
2) Improve the estimate 3

√
50 ≈ 3 by doing one iteration of Newton’s method.

Solution: Consider the function f(x) = x3−50. This function has derivative f ′(x) = 3x2 >
0, so f has at most one zero. Thus we see that 3

√
50 is the unique zero of f and so Newton’s

method will give us an approximation. We apply Newton’s method with initial value x1 = 3.
Since f(3) = −23 and f ′(3) = 27 we have

x2 = 3− 27

−27
= 4.

3) A car is traveling at 40 ft/s when the brakes are fully applied, producing a constant
deceleration of 10 ft/s2. What is the distance traveled before the care comes to a stop.
Solution: We have a constant deceleration a(t) = −10. The first and second antiderivatives,
velocity and position are

v(t) = −10t + c

p(t) = −5t2 + ct + d.

We know that the initial velocity of the car is 40ft/s, so c = 40. Furthermore, we may choose
our coordinate system so that the car is initially at p = 0, so that d = 0. Thus our equations
of motion are

v(t) = −10t + 40

and
p(t) = −5t2 + 40t.

We want to know where the car stops, which is to say we want to know where the car is
when it stops. We first find when it stops by setting v = 10t + 40 = 0, so the car stops at
time T = 4. At this time the car is p(4) = −80 + 160 = 80 feet from where it started.


