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(1)
When we multiply two negative numbers, the result is
positive. This can be explained in several ways. First, we can
look at patterns in multiplication. For example, consider
what happens when we multiply a negative number by
positive numbers, which can be computed by repeated
addition, such as (—3) X2 = (—3) + (—3) = —6,

o, (-3)x2=-6,(-3)x1=-3,(-3)x0=0.

We can see that as the second number decreases by one, the
result increases by 3 each time. Continuing this pattern, we
find
(-3)x(-1)=3,(-3)x(=2) =6,

To keep the pattern consistent, the answer must be positive.
Second, we can use the distributive property, a X (b +¢) =
Since 0=(-3)x0=(-3)x(-2+
2)=(-3)x(-2)+(-3)x2, 0=(-3)x
(=2) — 6, which means (—3) x (—2) = 6.

aXb+axc .

we have

Finally, we can explain visually by using a number line.
Multiplying by a negative number means “turning around”
(reversing direction) and take steps of that size. Therefore,
multiplying two negative numbers involves turning around
twice — which brings us back to facing the original direction
—resulting in a positive result.
(2)

Let us locate the ball at the origin of the three-dimensional
Catesian coordinates (x,y,z), where the equation for the
sphere is given by x2+ y?+ z? =r?. The intersection
with the plane of z = z;, is givenby x? + y? + z2 =r% —
z3 with the cross-section of 7m(r? — z3). After integrating
the area from —r to r, we find that the volume is given by
Volume = f_rr dzm(r? —z3) =2 for dzm(r? —z3) =
2nr3 — 2nr3 /3 = 4nr3 /3.

Alternatively, we can explain it using Cavalieri's principle
stating that, if every plane intersects two objects in cross-
sections of equal area, then the two objects have equal
volumes. Namely, we separate the cross-section m(r? —
z3) into the difference of two cross-sections. Then, the first
one 7r? denotes the area of a circle of radius r while the
second one mz3 denotes that of a circle of radius z,. Now
let us combine all the planes with different z = z,. The first
object is a cylinder of base area mr? and height 2r, which
gives the volume of 2mr3. The second object is a
combination of two cones of base area mr? and height 7,
which gives the volume 1/3 Xmr? xr x 2 =2nr3/3.
After subtraction, we find that the volume of the ball is
2nr3 — 2nr3/3 = 4nr3 /3.
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