Problem 4.1. A body of mass m = 100 g was thrown vertically upwards from a height h = 2 m with
an initial velocity vg = 2 m/s. Calculate the kinetic energy of this body at a height of 1 m.
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Problem 4.2. Calculate at what height A will a block stop, pushed upwards on a slope with an angle
of inclination v = 30° if the coefficient of friction of the block on the slope is f = 0.24. Assume
that the block has small dimensions compared to the slope. v, = Smls

Problem 4.3. A horse pulls a sled up a hill which is inclined at an angle a = 10° to the horizontal.
The sled, weighing () = 6200 N, moves at a constant speed, covering 1 km in 9 minutes. With
what power does the horse work pulling the sled? The coefficient of friction is f = 0.05. How
will the required power from the horse change if the coefficient of friction doubles?
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Problem 4.4. A bullet of mass m = 20 g, moving at a speed v = 600 m/s, passes through a sandbag ( M+ w>
of mass M = 150 kg, causing the bag to move by x = 20 cm. The bullet’s speed decreases by 1— =
5% after exiting the bag. Calculate the coefficient of friction of the bag on the ground, knowing t v J

that the friction of the bullet through sand is T}, = 300 N (in this case, the force of resistance _'{_ ‘W‘B X f
is proportional to speed), and the bag has a transverse size s = 0.5 m.
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Problem 4.5. Calculate at what height above the Earth’s surface the weight of a body is twice less
than its weight on the surface of the Earth.
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Problem 4.6. At what distance Rg from the center of the Earth should a satellite orbit to remain
constantly above the same point on the Earth’s surface? Express the formula for the satellite’s
orbit radius in terms of the Earth’s radius Rz, the gravitational acceleration g, and the Earth’s
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Problem 4.7. To measure the speed of a bullet, we use what is known as a ballistic pendulum. It
consists of a large mass body (a sandbag) suspended on a rigid rod. When the fired bullet is
decelerated in the mass of the pendulum, its momentum is transferred to this mass. Calculate
the bullet’s speed v from the pendulum’s deflection angle o = 31° and the length of the pendu-
lum [ = 90 cm, if the mass of the pendulum is M = 5 kg and the mass of the bullet is m = 10 g.
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Problem 4.8. Two balls of masses M = 5 kg and m = 3 kg, moving at speeds v; = 12 cm/s and
vo = 4 cm/s, collide head-on. Calculate the speeds of the balls after the collision: (a) in the
case of inelastic balls, (b) in the case of perfectly elastic balls.



