
PHYSICS 1050: Assignment #9

DUE: Tuesday March 15, 2016

Readings:

• Chapter 3 of Franklin et al.

• Chapter 4 of Franklin et al.

• Chapter 5 of Franklin et al.

Problems:

• include name or PIN;

• staple your assignment;

• show all your work;

• all answers are to have three significant figures unless stated otherwise.

1. In the gym: Problem 4.5 on page 40

2. Game night: Problem 4.9 on page 40

3. A managment student free zone
After placing a 0.500 m dent in the landlords van, the two management students are told they and
their 200 daN beer freezer have to go. The new ramp is inclined at an angle of 32.1o relative to
the horizontal. The coefficient of static friction between the freezer and the ramp is 0.800. Find the
minimum force required to move the box down the ramp if the force is applied:

(a) parallel to the ramp.

(b) horizontally.

4. Back pains
Women and overweight people often experience backpain. Let us explore the reason for this. Assume
the women has a weight of 60.0 daN before pregnancy. Suppose she gains 10.0 daN during pregnancy,
due to weight of the fetus, placenta, amniotic fluid, etc. To make the calculation easy, but still realistic,
we shall model the unpregnant women as a uniform cylinder of diameter 0.30 m. We can model the
added weight due to the fetus as a 10.0 daN sphere with a 25.0 cm diameter and centered about 5.00
cm outside the woman’s original front surface.

(a) By how much does her pregnancy change the horizontal location of the woman’s center of gravity?

(b) How does the change in part (a) affect the way the pregnant woman must stand and walk? i.e.,
what must she do to her posture to make up for her shifted center of gravity?

(c) Can you now explain why she might have backaches?
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5. Morning stretches before a run
The morning stretch requires your hands straight out above your head and bending down to lean
against the floor. Your classmate has a weight of 76.0 daN and a snapchat photo of your classmate
is shown below. When he bends his body at the hip to a 90o angle between his legs and trunk, his
legs, trunk, head and arms have the dimensions indicated. Furthermore, his legs and feet weigh a total
of 28.0 daN, and their center of mass is 0.410 m from his hip, measured along the legs. The person’s
trunk, head, and arms weigh 48.0 daN, and their center of gravity is 0.650 m from his hip, measured
along the upper body.

(a) Find the normal force that the floor exerts on each foot and on each hand, assuming that the
person does not favour either hand or either foot.

(b) Find the friction force on each foot and on each hand, assuming that it is the same on both feet
and on both hands, but not necessarily the same on the feet as on the hands.

6. More stretches
A 90.0 daN classmate is also stretching by standing on one foot and lifting his body by pivoting his
foot upward through a 30.0o angle, balancing all his weight on the ball of the foot. The forces on the
foot bones from the rest of the body are due to the Achilles tendon and the ankle joint. In the figure
below, the Achilles tendon acts perpendicular to a line through the heel and toes; it is this line that
has rotated upward through 30.0o. Assume the weight of the foot is negligible compared with that of
the rest of the body. Assume the displacement between the ball of the foot and the ankle joint is 16.0
cm parallel to the line and 7.5 cm perpendicular to the line.

(a) Draw a free-body diagram of the foot

(b) What are the magnitude and direction of the force that the floor exerts on your classmate’s foot?

(c) What is the tension in the Achilles tendon?

(d) Find the horizontal and vertical components of the force that the ankle joint exerts on the foot.
Then use these components to find the magnitude of this force.
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7. First day on the summer job
After the final examinations you start work at a construction company. As a prank, they place you in
a crane to see if you will tip it over by lifting too heavy of a load. In the figure below the base has a
10,000 daN weight and the boom has a 1000 daN weight.

(a) What is the maximum weight (m in the figure below) that you can lift before it will tip over?

(b) With the weight m in part (a) hanging off the crane, where is the total center of gravity of the
crane and m located? Assume m is 2.00 m higher than the center of gravity of the boom.
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