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Section Instructor

Exam 2 Fall 2023 — Chs. 6-8 in Young & Adams 11e

Multiple choice questions. Circle the correct answer. No partial credit. Each question is worth 5 points.

1. A person with weight w sits on a circular Ferris wheel going around at a constant speed. At which
point along the path is the normal force actmg on the person the greatest in magnitude, or is it the same
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2.A0.1 kg stone connected to a string travels in a uniform, horizontal circle (parallel to the ground) at
a constant speed. The radius of this circular path R is 0. 36 m. If the stone is traveling at 1.88 m/s, what
is the angle 8 between the string and the vertical direction?
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3. A person who has weight w on earth’s surface travels to a remote planet. That new planet has a mass
that is half of the earth’s mass and a radius that is twice the earth’s radius. What is the weight of the
person close to the new planet’s surface?
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4. A car drives around a curve in a frictionless, banked road as depicted in the figure below, where the
road makes an angle of 30° with respect to the horizontal. If the curve has aradius R = 50.0 m, then
what is the fastest speed at which the car can drive?
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5.A satelhte with a mass 4.2 X 10° kg is in a circular orbit around the earth. The mass of the earth is

5.97 x 10 kg. If the satellite has an orbital radius of 6. 78 x 10° m, how long does it take for the
satellite to complete one orbit?
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6. On an unknown planet, you drop a ball from rest at a height of 2.0 m and it takes 1.0 s for it to fall.
If the planet has the same mass as the earth, 5.97 X 10% kg, then what is its radius?
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7. A 2.0 kg block slides down a 1. 36 m ramp with unknown coefficient of friction, and the ramp
makes an angle of 36.9° with respect to the horizontal. If the block has a speed of 1. 0 m/s at the top of
the ramp and a speed of 3. 0 m/s at the bottom, then what is the net work done on the block by external

forces as it slides down? " Al -
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The following applies to problems 8 and 9:
A crate with a mass of 50. 0 kg is pulled across a flat floor a distance of 4. 0 m. The box is pulled by a

rope making an angle of 30° above the horizontal with a constant tension force of 300 N. As the box is
pulled, what is the work done by
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10. Two objects, one of mass 2. 0 kg (object 1) and one of mass 4. 0 kg (object 2), are dropped from
the top of MPHY, at a height of 40 m. If air resistance can be ignored, then what is true about the two

objects just before hitting the ground? W : % K ¢ U o W {a. A 10) A (0= (L( V(4. (\
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11. A small block with mass m slides on the frictionless track shown in the sketch, starting from rest at
point A. The circular loop has radius R and the block starts at an initial height equal to three times the
radius, h = 3R. When the block passes through the top part of the loop (point B), what is the normal
force (magnitude and direction) from the track acting on the block?
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12. A 3.00 kg block on a horizontal surface is placed (not attached) at rest against a horizontal spring (
k = 2000 N/m), compressed by a distance x = 0.20 m. The spring is released and the block begins
to slide across the surface with a coefficient of kinetic friction equal to 0.4. How far does the block

slide before coming to rest?
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13. An elevator with a total mass of 1300 kg, including passengers, travels upwards a total distance of
50 m in 30 seconds at constant speed What is the average power output of the elevator in this time?

3 \f\ &\300\(‘% N(s0) L
a)3.8-10°W ‘P - (
Eb;3.6-103w ": 7‘( = Qs ' W

©15-10"W
D@.1 c10tw

(© 6.4 -10°W

N:0

AT
3.&“3 oo -

PP T 0OV 70707 rrrrr, U7 ’

N\ NN \\\ AN NN\

14. A mother penguin slides down an icy hill (starting at rest) with height 5.10 m, scooping up her
baby at the bottom of the hill. If the mother has a mass of 20 kg and the baby has a mass of 5§ kg, what
is the speed of the two of them after their ‘collision’?
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15. In a “ballistic pendulum,” a bullet with massm = 0.040 kg and speed v = 200 m/s embeds
itself in a block with mass M = 1.96 kg hanging from a string, causing it to swing. When the block
swings to its greatest height, how much higher is it than when it was freely hanging?
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16. A bouncy ball with mass m = 0.50 kg is traveling to the right at a speed of 30 m/s when it bounces
into a wall. After bouncing, it is traveling to the left at a speed of 20 m/s. What is the impulse of the net
force on the ball during its collision with the wall?
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17. On an icy road, a truck with a mass of 2400 kg is traveling due east at a sp.ed of 20.0 m/s when it
collides with a car with a mass of 1600 kg traveling due north. The wreck of the two cars travels in a
direction 45° north of east. What was the speed of the car just before the collision?
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18. Two blocks, with masses 2.00 kg and 4.00 kg, are held at rest on a horizontal, frictionless surface
with a compressed spring between them. The spring stores 24.0 J of elastic potential energy. The two
blocks are released from rest and move off in opposite directions. What is the final speed of the 4.00 kg
block after leaving the spring?
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19. A projectile with mass 3.0 kg and speed 8.0 m/s is fired at a block (sitting on a frictionless table)
with mass 5.0 kg next to an uncompressed spring with a force constant 500 N/m. The projectile sticks
to the block, causing it to slide into the spring. What is the maximum distance by which the block will
compress the spring?
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20. A small car collides head-on with a large truck. Which of the following statements is correct about
their collision, considering the “system” to be the car and the truck?

inear momentum is conserved, but kinetic energy is not conserved
¢) Kinetic energy is conserved, but linear momentum is not conserved
(d) Neither linear momentum nor kinetic energy is conserved

@ (a) Linear momentum and kinetic energy are both conserved



