
PHYSICS 1050: Assignment #10

DUE: Tuesday March 22, 2016

Readings:

• Chapter 3 of Franklin et al.

• Chapter 4 of Franklin et al.

• Chapter 5 of Franklin et al.

• Chapter 6 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. Flying javelin: Problem 3.3 on page 31

2. Flying ants: Problem 3.7 on page 31

3. Flying children: Problem 3.8 on page 31

4. Give me a bite
Herbivore versus Carnivore

(a) In a typical herbivore, the maximum magnitude of the force T (temporalis muscle) is one tenth
the maximum magnitude of the force M (masseter and pterygoideus muscles). Assuming that
there is no force at the joint, would you expect the animal to exert the largest biting force near
the front or back of the jaw?

(b) In a carnivore the maximum value of T is about twice that of M. Would you expect the maximum
biting force to be exerted further from or closer to the jaw joint than the herbivore? Explain.
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5. Free skating lessons
Driving down Highway 401 in Ontario, it had rained and stopped raining by the time I came to the
freezing rain on the highway. I knew there was a problem when the cars in front of me started to fly
off the highway at the curve in the road. Assume the curve in the road is banked at an angle of 10.0o

and has a radius of 300 m.

(a) At what speed is no friction required to make the turn?

(b) Suppose the coefficient of static friction between my tires and the freezing rain is 0.1, what are
the maximum and minimum speeds at which the curve can be traveled?

6. Long range attack
You see some management students getting drunk at 1 PM in the quad. (Yes, this is an early wake up
call for them.) You decide to tie a 2.00 daN water balloon on the end of a 1.00 m long light rope and
start swinging it horizontally. The rope from your hand to the water balloon makes an angle of 30.0o

below the horizontal.

(a) What is the tension in the rope?

(b) What is the speed of the water balloon?

(c) Suppose you double the speed of the water balloon given in part (b) over four seconds. Assume
the acceleration is uniform. Just as you are approaching the four second mark, what is the net
acceleration of the water balloon? What angle is the rope making with respect to the horizontal
now?

(d) Suppose you release the rope and the water balloon flies off at the speed given in part (c) and at
an angle of 45.0o above the horizontal. What is the range of the water balloon if it left from a
height of 1.75 m above the ground?
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