PHYSICS 2110 - EXAM #2
March 22, 2012

SEAT NO. NAME (PRINT)

YOU MUST SHOW YOUR WORK AND EXPLAIN YOUR REASONING TO RECEIVE
CREDIT. ALL CELL PHONES AND OTHER COMMUNICATION DEVICES MUST BE
TURNED OFF AND STORED OUT OF SIGHT. NO EXTRA PAPERS ARE ALLOWED

OTHER THAN THE PROVIDED FORMULA SHEET. STANDARD SCIENTIFIC
CALCULATORS MAY BE USED.

Free-body diagrams are required for problems involving forces.
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1. A 0.750-kg mass is attached to the end of a string of
length 1.50 m, with the other end attached to some fixed
point. The mass is set into motion such that it moves in a
horizontal circle (at constant speed) with the string
making an angle of 30.0° with the horizontal.

a) What is the tension in the string? (4)
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b) What is the speed of the mass? (6)
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2. A 0.500-kg mass is projected up a long 25.0°
inclined plane with an initial speed of 4.50 m/s.
The block/surface have coefficient of kinetic

friction 0.300 and coefficient of static friction
0.320.

a) What is the magnitude of the acceleration of the

block as it moves upward? (5) :
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b) How far up the slope does the block go before it comes to rest? (3)
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¢) How long does it take the block to slide back down the slope and return to the starting point?
(7)
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3a. Figure shows x component of the net force F . that
acts on a particle, which can travel along x -axis Fy

starting from rest at x =0.
£
i) What is the coordinate of the particle when it has
largest kinetic energy? (2 pts) E, ERXVERY; $x (m)
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(if) What is the coordinate of the particle when it has
zero speed? (2 pts)

R=6.0m

3b. Rank the following velocities according to the kinetic energy a particle will have with each
velocity, greatest first. (i) ¥ = +47 +37, (ii) ¥ =47 +47 , (iii) v=-37 +27, (iv) $ =37 - 5j
(2 pts)

W , @, @O, (i)

3c. Figure shows three situations involving
a rough plane and a block sliding along the
plane. The block begins with the same speed
in all three situations and slides until kinetic
frictional force is stopped it.

(1) &) %

(i) Rank situations according to the magnitude of the work done by friction, greatest first.
(4 pts)

2,1, 2

(ii) Rank the situation according to the net work done on the block during the sliding,
the greatest first. (2 pts)
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4. Ablock of mass m =5.00kg is released from rest on a

frictionless incline of angle & = 30°. The block collides
with a massless platform that is attached to the free end of
a spring on the incline, as shown. The maximum
compression of the spring after the collision is d = 0.20
m. The spring constant is & =800 N/m.

(a) Calculate the speed v of the block just before it touches
the platform. (8 pts)
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(b) During the rebound, starting from the position of maximum compression, how far does the
block move up the incline before coming to a momentary stop? (7 pts)
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S. An object of mass m = 4.0 kg moves from rest at an initial position 7 = (3.0i —2.0] +5.0k) m
to a final position 7 = (=5.0{ +4.07 + 7.0k ) m under the action of a constant force

F =(3.0i +7.0 +7.0k) N over a time interval of At =5.0s.

(a) Calculate the work done on the object by the force F' during time interval Af =5.0s. (8 pts)
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(b) What is the speed of the particle at the position 7 ? (4 pts)
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(c) What is the average power supplied by the force during time interval Az =5.0s. (3 pts)

P, = 3‘;0 =64 W]




6. Figure shows a plot of potential energy U versus
position x of a 2.0 kg particle that can move along
x-axis. The graph has the these values: U 4=9.01J,

Uc =200 and Uy, = 24.0J. The particle is released Ue

at position x =5.0m with kinetic energy 4.0J where

the potential energy is U, =12.07, =
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(a)What is the kinetic energy of the particle U=~ 1:' ————— o
at x=3.5m? (3 pts) ! I
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(b) What is the maximum speed of the particle, and in which interval does it occur? (3 pts)
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(c) What are the positions of left and right turning points? (2 pts)

(2,8) m

7. State the physical conditions which must be satisfied for the momentum of a system of
particles to be.conserved. (5 pts)
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8. A particle with mass m = 0.21 kg starts at rest at the point (x,y,z) = (1.0 m, - 1.3 m, 1.4m). A
force which has only an x-component is applied to the particle starting att = 1.0 s (no other
forces are present). The behavior of the force is shown in the graph below

Force vs. Time
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a) Find the impulse of this force betweent=0sandt=4s. (3 pts)
— B s /\ -
J "jﬁ: [ dt Ia%uﬁ v anp undn (o
- - A A
T = [o00s) + £ (m25) + L1em)1s) +(enl(15) ] = s
b) Find the speed of the particle at t =4 5. (4 pts)
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¢) At what time will this particle reach a turning point? (3 pts)
. . — —
‘7/ DOZ"f%K:@:?}/:@:)ﬁ:O __;>jnzf :0
= =
'-\}M.(. ; E/ 4‘”)[25) * 'z/é‘u)fzﬁ) +4 / ‘Z/VZ/;) t [—zzv)/ -4 ;l] =

*‘?f:?.g\s



9. A 2.1 kg particle has initial velocity V;; = 3.5f m/s. It strikes a 1.4 kg particle at rest. After
the collision, the 2.1 kg particle has a velocity (¥;; = 1.5 — 1.27) m/s.

a) What is the velocity of the 1.4-kg particle after the collision? (7 pts)
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