
74. We choose down as the +y direction and set the coordinate origin at the point where it was dropped
(which is when we start the clock). We denote the 1.00 s duration mentioned in the problem as t − t′

where t is the value of time when it lands and t′ is one second prior to that. The corresponding distance
is y − y′ = 0.50h, where y denotes the location of the ground. In these terms, y is the same as h, so we
have h − y′ = 0.50h or 0.50h = y′.

(a) We find t′ and t from Eq. 2-15 (with v0 = 0):

y′ =
1
2
gt′ 2 =⇒ t′ =

√
2y′

g

y =
1
2
gt2 =⇒ t =

√
2y
g

.

Plugging in y = h and y′ = 0.50h, and dividing these two equations, we obtain

t′

t
=

√
2(0.50h)/g

2h/g
=

√
0.50 .

Letting t′ = t − 1.00 (SI units understood) and cross-multiplying, we find

t − 1.00 = t
√
0.50 =⇒ t =

1.00
1−

√
0.50

which yields t = 3.41 s.

(b) Plugging this result into y = 1
2gt2 we find h = 57 m.

(c) In our approach, we did not use the quadratic formula, but we did “choose a root” when we assumed
(in the last calculation in part (a)) that

√
0.50 = +2.236 instead of −2.236. If we had instead let√

0.50 = −2.236 then our answer for t would have been roughly 0.6 s which would imply that
t′ = t − 1 would equal a negative number (indicating a time before it was dropped) which certainly
does not fit with the physical situation described in the problem.
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