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12) A girl throws a stone from a bridge. Consider the following ways she might throw the stone.
The speed of the stone as it leaves her hand is the same in each case, and air resistance is
negligible.
Case A: Thrown straight up.
Case B: Thrown straight down.
Case C: Thrown out at an angle of 45° above horizontal.
Case D: Thrown straight out horizontally.
In which case will the speed of the stone be greatest when it hits the water below?
A) Case A
B) Case B
C)Case C
D) Case D
£) The speed will be the same in all cases.
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3) Two stones, one of mass m and the other of mass 2m, are thrown directly upward with the
same velocity at the same time from ground level and feel no air resistance. Which statement
about these stones is true?

A) The heavier stone will go twice as high as the lighter one because it initially had twice as
much kinetic energy.

B) Both stones will reach the same height because they initially had the same amount of kinetic
energy.

C) At their highest point, both stones will have the same gravitational potential energy because
they reach the same height.

D) At its highest point, the heavier stone will have twice as much gravitational potential energy
as the lighter one because it is twice as heavy.

E) The lighter stone will reach its maximum height sooner than the heavier one.
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Figure (8-W8) shows a smooth curved track terminating

in a smooth horizontal part. A spring of spring constant
400 N/m is attached at one end to a wedge fixed rigidly
with the horizontal part. A 40 g mass is released from
rest at a height of 49 m on the curved track. Find the
maximum compression of the spring.
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A block of mass m is attached to two spring of spring constant k, and k, as shown m figure. The
block 1s displaced by x towards right and released. The velocity ot the block when it is at its mean
position.
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PROBLEM 3. (All-Russian Olympiad, 1998, Experimental Stage, Grade 11)

Someone proposed a new method for launching rockets. Instead of launching them
upward, they recommended releasing the rockets downward along guide rails forming an
arc of a large radius R (see figure). At a certain point of motion along the guides, the
engine was to be turned on. The inventor claimed that with such a launch, the rocket's
maximum ascent height H, would exceed the height H; achievable during a
conventional launch (vertically upward). Assuming H and R are given, find the maximum
possible value of the height H,. Assume that the rocket engine operates for a short
period of time, and air resistance and friction between the rocket body and the guides

can be neglected.
H) = H & 2\1 H R
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