PH 101 Tutorial 06 Due:Sep 11,2012

5.5 The potential energy function for a particular two dimensional force
field is given by U = Cze v, where C is a constant.

a. Sketch the constant energy lines.

b. Show that if a point is displaced by a short distance dz along a con-
stant energy line, then its total displacement must be dr = dz(i + j/z).

c. Using the result of b, show explicitly that VU is perpendicular to
the constant energy line.

6.1 a. Show that if the total linear momentum of a system of particles
is zero, the angular momentum of the system is the same about all
origins.

b. Show that if the total force on a system of particles is zero, the
torque on the system is the same about all origins.

6.6 A man of mass }f stands on a railroad car which is rounding an
unbanked turn of radius R at speed v. His center of mass is height L
above the car, and his feet are distance d apart. The man is facing the
direction of motion. How much weight is on each of his feet?

6.10 A cylinder of mass M and radius R is rotated in a uniform V groove
with constant angular velocity w. The coefficient of friction between the
cylinder and each surface is u. What torque must be applied to the
cylinder to keep it rotating?

Ans. clue. If u =05, R =0.1m, W =100 N, then r = 5.7 N'm

6.13 Mass m is attached to a post of radius K by a string (see right hand
sketch below). [Initially it is distance 7 from the center of the post and is
moving tangentially with speed v,. In case (a) the string passes through
a hole in the center of the post at the top. The string is gradually short-
ened by drawing it through the hole. In case (b) the string wraps around
the outside of the post.

What quantities are conserved in each case? Find the final speed of
the mass when it hits the post for each case.

DKG

(0)





