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4. Along, strait wire in F ig. 2 carries a current I that varies as a function of time
according to I(t)=a+bt, where a= 1.0 A and b=5.0 A/s during the time interval
0 <t < 2.0s. Forall instant t > 2.0s, the current is constant. The wire is placed

a distance h = 0.05 m above and in the plane of as stationary rectangular loop

resistance is R=2.8 V/A. For the time interval 0 <t < 2.0s and for all instant
t > 5.0 s, determine the induced emf in the loop and the magnetitude and
direction of the induced current in the loop ( 30 %).
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of wire. The loop dimensions are width w= 0.1 m and length b= 0.6 m, and its .

% %27




3P SR 108 224 AR 91 B

ARl L IR ANRNIE AL Aoma(— ) #£28
WKL L A sk 3e B3 Ko a(Adt)

#8: ZaHEs

ok
=113

TR M EEEET Tty

1. The pair of pulleys shown in Fig. 1 is used to lift a 60 kg block
0.25 m. The constant acceleration of the block during the lift is 3
m/ 2> and the pulleys and rope have negligible inertia and negligible
friction. What is the tension (a) 1n the pulling rope and (b) i 1/n )the rope
from which the block hangs ‘? (c) What force is exerted by the upper

&2
mount on the top pulley ? (d) H)ow much work is done by the person

pulling the rope in lifting the block 0.25 m? (e) By how much does
the kinetic energy of the block change in this process ? (:(g) %—Iow much work
does the ceiling do in this process ? (h) How much work does Earth do on the
block ? (i) Draw energy diagrams for tLﬁree systems during the lifting: block;
block andL]LEFarth, block, Earth, pulleys, rope, and person (30 %).

2. Aresearch boat performs a river bed survey. The boat moves downstream with
a constant speed 5 m/s relative to the water. The river has a steady current of 1
m/s relative to the ground. A man sits on the boat and his instrument falls into
the river. Six minutes later, he notices that his instrument is missing and
immediately turns the boat around, moves upriver with the same speed of 5 m/s
relative to the water. How long does it take the man to row back upriver to

reclaim his instrument ? (20 %)

amplitude of the motion of the treetop to be 1.5 m. Jack begins timing at some
instant after the treetop passes through the upright position, and after you have
been watching this motion for 40 s, the treetop is 0.5 m to the left of the upright
position of time. (a) Write the equation for the position of the treetop as a
function of time. (b) What is the maximum speed of the threetop ? (c) At what
instants does the treetop has this speed ? (d) What is the maximum acceleration

of the treetop ? (¢) What is acceleration at instant t =40 s ? (20 %)

3. Apalm tree sways back and forth with a period of 15 s, and Jack estimate the |
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