SMU Physics 1307 : Fall 2011

Exam 1

Problem 1: The figure below shows a ball hit from ground level with initial angle from the
horizontal 8, = 50°. The ball then flies a horizontal distance d = 60 m and passes through
a window at a vertical height h = 20m. Find the magnitude vy = |Tp| of the initial velocity.
Find the time ¢, that it takes to reach the window. Also find the magnitude |9(¢,)| of

the velocity and the angle 6(t,,) that ¥(t,) makes with the horizontal when the ball passes
through the window.
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Problem 2:

The figure below shows a block of mass m; = 5kg sliding to the right on a surface of
coefficient of kinetic friction u; = 0.6. This block is attached by a string to a block of mass
my = 2kg which hangs vertically. If a force F' = F'2 with F = 20N acts on the first block as
shown, find the tension T in the string and the vectors @ and @ in the Z-¢ frame shown in
the figure. What value of F' would make the string go slack? What value of F would make
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Problem 3:

The figure below shows two blocks traveling in a horizontal circle of radius r = 1m. The
bottom block of mass m; = 3kg is attached to the center of rotation by a string, and
experiences zero friction with the horizontal surface on which it rides. The top block of
mass my = 2kg has coefficient of static friction p, = 0.7 with the bottom block. Suppose
the string is capable of sustaining a maximum tension Tma.x = 40N . If the velocity of the
circular motion is steadily increased from zero, does the string break before the top block
slides on the bottom block? Whichever happens first, find the velocity v of circular motion,
the magnitude of the static frictional force | f;l between the blocks, and the tension T" in the
string at that moment.
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Problem 4: The figure below shows two people having a tug-of-war contest on an inclined
plane of angle # = 20°. The person on the upper part of the slope has a mass m; = 40kg
and the person on lower part of the slope has a mass my = 20kg. They both have identical
coefficients of static friction us = 0.75. This value of us is sufficient for both people to
maintain their footing without slipping while the rope is slack. As the tension 7" is increased
which of the people will slip first? What is the value of T when this happens? What value

of # would be necessary for an exact tie? What would be the value of T' when they slip in
the event of a tie?

M,
..S,,x o i) M,
’214 TN Yis
s
m.g
Ny=m,gcosé =0 No-m,qcos€=0
T-5; +mgsinb = J?;f ~T+ 5,5 t+m qsin Zgl;q,/
Static when ‘.S . 1 N, s +a tle when ¢ ey N
T*Mlasf*«eé,usm,g‘-“e T:m;jf’a"'gs LM g cosO
Tz mgql Vs cose - 5t16) T < M9 (Mscosé + sheoe)
slips wlev w— Slips vt e

M?. wia.s

e Xue t tie ” :
mla(/j, cos® —5i78) =

m‘ = /./s++a“6
WML w5 - tano

M.q (WsCok® t S =y,

Faue = Vs (M=) 6= 14.0° ’r:- 190.1 N

-
(m,+ml)



