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PHYS 101 General Physics | — Midterm 2
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Please read!
Count to make sure that there are 5 pages in the question booklet

Check your name and surname on front page, and student ID number on

each page, and sign each page.

This examination is conducted with closed books and notes.

Put all your personal belongings underneath your seat and make sure that
pages of books or notebooks are not open.

Absolutely no talking or exchanging anything (like rulers, erasers) during the
exam.

You must show all your work to get credit; you will not be given any points
unless you show the details of your work (this applies even if your final answer
is correct!).

Write neatly and clearly; unreadable answers will not be given any credit.

If you need more writing space, use the backs of the question pages and put
down the appropriate pointer marks.

Make sure that you inciude units in your results.

Make sure that you label the axis and have units in your plots.

You are not allowed to use calculators during this exam.
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1) a) (10 Points) A 3.00-kg block is connected to two ideal horizontal springs having
force constants &, =30 N/em and k, = 10 Njcm. The system is initially in equilibrium on
a horizontal, frictionless surface. The block is now pushed 10.0 cm {o the right and
released from rest. (@) What is the maximum speed of the block? Where in the
motion does the maximum speed occur? (b} What is the maximum compression of
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b) (10 Points) A conservative force F s~ the ¥&direction and has magn:tude
F{x) = a/(x + x)%, where o =01Nm? and x, = 02m. (a) What is the potential energy
function v¢x) for this force? Let u(x) » 0 as x - ». {b) An object with mass m = 0.4 kg is
released from rest at x = 0 and moves in the + x-direction. If ¥ is the only force acting
on the object, what is the.obiect's speed when itreaches x=05m?. . . ... . . .. ..
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2) {20 Points) Two blocks are connected by a very light string passing over a

massless and frictionless pulley. Consider p,

= u, = 0.2 between the table and the

20.0-N block. The 20.0-N block moves 75.0 cm to the right and the 12.0-N block
moves 75.0 cm downward. How much work is done (a) on the 12.0-N block by (i}
gravity and (i} the tension in the string? (b) How much work is done on the 20.0-N
block by (i) gravity, (i) the tension in the string, (iif} friction, and (iv) the normal force?
(¢} Find the total work done on each block.
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3) (20 Points) A truck with mass m has a brake failure while going down an icy
mountain road of constant downward slope angle a. Initially the truck is moving
downhill at speed v,. After careening downhill a distance L with negligibie friction, the
truck driver steers the runaway vehicle onto a runaway truck ramp of constant
upward slope angle 8. The truck ramp has a soft sand surface for which the
coefficient of rolling friction is »,. What is the distance that the truck moves up the
ramp before coming to a halt? Solve by energy methods.
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4-(20 Points) As shown in the figure the first biock of mass m=1kg is moving to the
right with the speed of 8m/s. Similarly, the second identical block (m=1kg) is moving
to the right with a speed of 2 m/s. At the same time two blocks are compressing the
spring a distance of 0,4 m. The spring constant k is 200 N/m and you can ignore the
mass of the spring. (Ignore the mass of the spring.)

fitmicitshngd

VEESTETRILIEbE

a) Find the center of mass velocity of the system.
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b) Calculate the maximum compression of the spring (Xm).
£fn?]-s‘a—t = é mv‘t & %mgé + ;ér L,E )
E.{_r\;j'l'o = "EMBJ‘LU-'-]D = _i_ 1 (_9?--'«'21) + % 200 .(\O.h)l = SO‘) Xm= 0.5 )

£ o STt L 200 Xt —
"D, e, -i“([‘b 3 *3

c) Find the velocities of the two blocks when the spring reaches maximum
compression (Xm).
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d) Find the velocities of the blocks V1 and V2 after the blocks are separated as
shown in the second figure.
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5-(20 Points) - As shown in the figure, a triangular frame consists of three identical
rods of length L and mass m is pivoted about a frictionless pin through one corner.
The frame is released from the rest in a horizontal position and the frame is rotating
downward under the action of the gravitational force. (For a slender rod, the moment
of inertia for an axis that goes through the center is /=(1/12)mL2.)
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a) Calculate the total moment of inertia of the frame about the rotat:on axis
through the pivot.
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b) Calculate the maximum angular velocity of the frame
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c) Calculate the maximum the center of mass velocity of the frame.
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