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Georgia Institute of Technology
School of Physics

Test Form 404L

PHYS 2211 (Intro to Physics)
Instructor: Slaven Peles

Duration: 80 minutes

Standard calculators allowed

This test form consists of 6 pages and 5 questions. Please bring any discrepancy to the
attention of a proctor. The number in brackets at the start of each question is the number
of points the question is worth.

Answer all questions.

4.

. Print your name, Georgia Tech ID number, and sign the test form.

In each problem first define all quantities (e.g. vg is initial velocity of the first object,

a is the acceleration, ...) before proceeding with your calculations.

Show all the steps of your calculation and provide explanations when necessary. If you

need more space continue working on the back of the test form sheet.

Explain the physical meaning of your results.

Scores will be posted on your class website. Quiz grades become final when the next test is
given.
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1. [25] A 2000 kgtruck traveling at a speed of 6.0 m/s makes a 90 degree turn in time of
4.0 s and emerges from this turn with a speed of 4.0 m/s. What is the magnitude of
the average resultant force on the truck during this turn?
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. [25] A 3.0 kg object sliding on a frictionless horizontal surface explodes into three 1.0
kg parts. After the explosion the velocities of the three fragments are (i) 9.0 m/s,
north; (i7) 4.0 m/s, 30° south of east and (zi7) 4.0 m/s, 30° south of west. What was
the magnitude of the velocity of the 3.0 kg object shortly before the explosion?
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6ms = At

Figure 1.

3. [25] A 0.5 kg ball is dropped from a height of 1.5 m, bounces on a hardwood floor and

rebounds to a height of 1.1 m. Figure 1 shows the force during the bounce. What is
the maximum force the floor exerts on the ball?

Before Druring After
1 ¥on Yoy
D Y 1'5-.'
! F s
oy Y Vi [ : ¥ Va,
@] o @]

\{ oV REeeiSeaaT P05 \TIonS 2 VELoLiNes AS  INDIenTLDd
IN T DIAERAM.

>y, - ‘@.
Dricpery, )‘}7/ i A R
=N 2y,

II“\PUL&L?— S F(,'k) a8 = AF: M(\IL\]_VI")

>\ Tyt = ”[( AT N
= JJ;E,—\“LB-G: M[@wﬂ_ %‘k

s %L‘rz')‘\‘(z—a +‘FL§A'1‘°‘1

2> (g )
= L(f:[f:; L(ﬁ‘b"“lq,"-)L\](Hn Of\) ﬂbn Or'\\)]

- Page 4 of 6
oo N | cerens |




PAGE b

Figure 2.

4. [25] Find an expression for the magnitude of the horizontal force F in the Figure 2 for
which the block with mass m,; does not slip either up or down along the wedge. Reduce
the expression to its simplest possible form. Assume all surfaces are frictionless.
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The block will not slip relative to the wedge if they both have the same acceleration a.

Solve:  The ycomponent of Newton's second law for block m, is
m.g

E[.Fm:.] =n,cosf—w,=0N=n, =
R cosd
Combining this equation with the x-component of Newton's second law vields:

Y (Fu) =mysinf=ma=a= n, sin6 = gtanf

My

MNow, Newton's second law for the wedge is
E[.'Fm l::II = F—n,sinf =ma

= F=ma+n,sinf =pmya+ma =(m +m,) a=im +m,) g tand
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Figure 3.

5. [25] Consider motion of the system in Figure 3. Neglect the friction forces and the mass
of the rope and pulleys. What is the tension in the rope? Take the gravity acceleration

to be 9.8 m/s?.
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For every one meter that the 1-kg block goes down, each rope on the 2-kg block will be shortened by one-half

meter. Thus the accelertion constraint 1s &, = —2a,.
Solve: Newton's second law for the two blocks 1=

2T = mya, T—w =mu
Since @ =—2a,, the ahove equations become
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End of examination
Total pages: 6
Total marks: 125



