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(2 points max) 1 point For identification of a correct and an
Changing the angle to 60° from the vertical incorrect aspect of reducing error

would allow them to keep the tension constant

and be most effective in reducing the error. 1 point For a correct explanation

However, exchanging jobs would introduce a
new variable and would not be effective in
reducing error.

(b) Which aspect, if any, of Guadalupe’s reasoning would be the most effective in reducing error and which
aspect, if any is incorrect? Explain your answer.

(2 points max) 1 point For identification of a correct and an
The most effective method for reducing error incorrect aspect of reducing error

would be measuring the time for ten
revolutions instead of only two. The angle of 1 point For a correct explanation
the string is also a variable that must be
controlled by keeping it constant as they are
trying to find the relationship between
centripetal force and the speed of the stopper.
It is impossible to keep the angle at 90° from
the vertical.

(¢) Is it possible to keep the stopper whirling in a perfectly horizontal circle such that the stopper does not |
droop and 8 = 90° from the vertical, as shown in the diagram? State “yes” or “no” and explain your

answer.
—
(1 point max) 1 point For stating no and providing a correct
No. It is not possible to keep the mass explanation involving the weight force and the
revolving in a horizontal circle with 8 = 90° tension in the string

because the force of gravitational attraction
(Fw) must pull the stopper down to an
equilibrium angle. The stopper could only
revolve in a horizontal circle if it had no mass
and no weight to pull the string down away
from the horizontal. As 8 approaches 90°, the
string would break as the tension in the string
approaches infinity.




(d) When the stopper is at a particular point (1, 2, 3, or 4) in its circular path, //6
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the direction of the velocity, centripetal force, and centripetal acceleration vectors respectively are as
shown:

T
F a

In the space provided, identify the point and draw the velocity, centripetal force, and centripetal
acceleration vectors acting on the stopper. Explain your reasoning.

(3 points max) 1 point For identifying point 3

The velocity vector is always tangent to the

path and in the direction of motion, and the 1 point For correctly drawn and labeled vectors
centripetal force and acceleration are toward (velocity, force, acceleration)

the center of the circle.
1 point For a correct explanation
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(e) Using the diagram shown, qualitatively and quantitatively determine the centripetal force on the stopper
if it is whirled at an angle of = 60° from the vertical.

(4 points max) 1 point For indicating on the
diagram that the sum of the vertical
components of the forces is zero

1 point For indicating on the
diagram that the sum of the
horizontal components of the forces
is not zero

] 1 point For determining that the
centripetal force acting on the
stopper is the x-component of the

ZFy -0 tension
1 point For the correct answer with
T, = Fy =mg =(0.040 kg)(10 m/s*) = 0.40 N units

ZFX=ma

I, =T, tan6 = (0.40 N)(tan 60°) = 0.69 N




