Clarkson University
PH 131 Exam 2
Problem 1

Answer the questions in the spaces provided on the question sheets. If you
run out of room for an answer, continue on the back of the page.

Name and Section:

1. In the following system m; accelerates downward in the negative direction. Consider all
pulleys to be massless and frictionless and consider both cords to be massless.

my=1kg
ms=3kg
m,=5kg

m,=6kg O=m/8

I -]

(a) (5 points) Draw and label all forces acting on each block.

(b) (12 points) Find a simplified mathematical model describing the magnitude of the
acceleration of the system.

Solution: We first sum the forces acting on each mass.

my Y, Fy, =magsin(0) — Ty ZFyl = Ny —mygcos(f) =0

meo : EFQEQITI—TQ ZFyQINQ—ngIO
ms . ZF$3:T2+T3—m3g ZFZJS:O
My : S F,, = —T; > Fy=Ni—mug=0




We now sum equation Y F,., giving:

Ay Z m; = mygsin(f) — msg

Therefore a,:
_ mysin(f) —ms

Ay Z m

(¢) (1 point) Find the magnitude of the tension in each cord for the values given.

Solution: Using the work of part (b), and a, ~ —.45987%,

Ty : Ty = my(gsin(f) — a,) ~ 25.26 N
Ty Ty =my(gsin(0) — az) — moa, ~ 25.72N
T3 . Tg = —Mya,; =~ 2.299N

(d) (2 points) Find how long it takes mg to reach the bottom the pit, given the depth,
d, of the pit is 3m, and the system starts from rest .

Solution: Using the result of part (b), we see that a, is constant so we can use,

L
Tr = T;— —Qy
! 9
1
—dy = Tz xt2
e 2(1
2A
= + *
Ay

Since we start at ¢ = 0 we want the positive solution,

2Ax

Qg
3.612s

Q

(e) (3 points (bonus)) Find a value for, 0, to keep the system from accelerating when
released.
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Solution: Using the result of part b, for a static system a, =0

my sin(0) — ms

r = = O
a S g
ms = mysin(0)
6 = sin? (%)
my

T
6
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