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⋄ Answer all the questions.

⋄ Write the solutions expliitly and learly.

Use the physial terminology.

⋄ You are allowed to use Formulae Sheet.

⋄ Calulator is allowed.

⋄ You are not allowed to use any other

eletroni equipment in the exam.

⋄ I delare hereby that I ful�lled the requirements

for the attendane aording to the University

regulations and I aept that my examination

will not be valid otherwise.
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1. A) A 2.5 kg blok slides into a spring with a spring onstant of

320 N/m. When blok stops, it has ompressed the spring by

7.5 cm. The oe�ient frition between the blok and the hori-

zontal surfae is 0.25.

What is the blok's speed just as the

blok reahes the spring?
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B) In Figure, a blok of ie slides down

a fritionless ramp at angle θ = 50o while an

ie worker pulls on the blok (via a rope) with

a fore

~Fr that has a magnitude of 50 N and

is direted up the ramp. As the blok slides

through distane d = 0.50 m along the ramp,

its kineti energy inreases by 80 J. How muh

greater would its kineti energy have been if

the rope had not been attahed to the blok?

C) A fore

~F = (cx − 3x2)x̂ ats on a partile as the partile moves

along an x axis, with

~F in newtons, x in meters, and c a onstant.
At x = 0, the partile's kineti energy is 20.0 J; at x = 3.00 m, it

is 11.0 J. Find c.
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2. Figure below shows an 8.00 kg stone at rest on a spring. The spring is

ompressed 10.0 m by the stone.

i What is the spring onstant?

ii The stone is pushed down an additional 30.0

m and released. What is the elasti potential

energy of the ompressed spring just before that

release?

iii What is the hange in the gravitational potential

energy of the stone-Earth system when the stone

moves from the release point to its maximum

height?

iv What is that maximum height, measured from

the release point?
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3. In Figure, a 300 g ball with a speed υ of 6.0 m/s strikes a wall at an

angle θ of 30◦ and then rebounds with the same speed and angle. It is

in ontat with the wall for 10 ms. In unit vetor notation, what are

i the impulse on the ball

from the wall,

ii the average fore on the

wall from the ball?
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4. In Figure, blok 1 has mass m1 = 460 g, blok 2 has mass m2 = 500 g,
and the pulley, whih is mounted on a horizontal axle with negligible

frition, has radius R=5.00 m. When released from rest, blok 2 falls

75.0 m in 5.00 s without the ord slipping on the pulley.

In unit-vetor notation, what are

i What is the magnitude of the aelera-

tion of the bloks?

ii What are tension T2 and tension T1?

iii What is the magnitude of the pulley's

angular aeleration?

iv What is its rotational inertia?

5



5. A solid ball of radius R = 0.2 m and mass M = 3 kg is plaed at the

top of a ramp of height h = 1.2 m and θ = 37◦. (Hint: I = 2

5
mR2

)

i If the ramp surfae is fritionless, alulate the ve-

loity of the ball's enter of mass (υcom ) and its

angular veloity (ω ) at the bottom of the ramp.

ii Calulate the minimum value of the oe�ient of stati frition

(µs) that would ause smooth rolling (no slipping) of the ball down

the ramp. Calulate υcom and ω at the bottom of the ramp for

this ase.

iii If the oe�ient of kineti frition (µk) between the ball and the

ramp surfae is 0.1 and it is known that the ball does not roll

smoothly down the ramp (there is sliding), alulate υcom and ω
at the bottom of the ramp.
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