27. The distance the marble travels is determined by its initial speed (and the methods of Chapter 4), and
the initial speed is determined (using energy conservation) by the original compression of the spring. We
denote h as the height of the table, and x as the horizontal distance to the point where the marble lands.
Then & = vot and h = $gt* (since the vertical component of the marble’s “launch velocity” is zero).

From these we find x = vg/2h/g. We note from this that the distance to the landing point is directly
proportional to the initial speed. We denote vg1 be the initial speed of the first shot and z; = 1.93 m
be the horizontal distance to its landing point; similarly, vgs is the initial speed of the second shot and
o = 2.20 m is the horizontal distance to its landing spot. Then

Vo2 _ ¥

T2
= — — UOQ = —'[}01 .
Vo1 Z1 Z1

When the spring is compressed an amount ¢, the elastic potential energy is %kéQ. When the marble
leaves the spring its kinetic energy is %mvg. Mechanical energy is conserved: %mv% = %kﬁz, and we see
that the initial speed of the marble is directly proportional to the original compression of the spring. If
£y is the compression for the first shot and ¢5 is the compression for the second, then vgs = (€2/€1)vo;.

Relating this to the previous result, we obtain

3y, (220m B
0y = m_lgl = <m> (1.10cm) = 1.25 cm .
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