15.

A lift moves againg a congtant resistance force of 200 N that directly opposes the motion.
If the waght of this lift is 3000 N, what force is required to move the lift upwards with a
constant speed of 1.0 m s? Wha force is required if the same lift is to accdlerate
downwards at the rate of 1.0 m s2? Mod lifts have aretarding force that dlamps on to the
lift when the support cable bresks, if the above lift has an additiond resstance of 2000 N
when the cable bresks, what will be the resulting accderation? In this problem you may
ueg=100ms2z.

16

A smdl block of negligible dimensons and a
meass of m = 0.50 kg, dides down alarge wedge
of mass M = 100 kg. The wedge forms a
K}-ﬁ” m moving ramp a 30° from the horizontd and the
block is initidly a ret 1.50 m up this ramp.
M Both the wedge and the block dide without
friction.
Find the kinetic energy of the block and the
Y | wedge when the block reaches the bottom of
v M the ramp. Find the totd horizontal momentum of
the block and the wedge & this point.

17.

Under the right conditions, one can assume that
askier'skis provide no frictiond resstance with
the snow. Two dSaionary skiers are faced with
a 100 m high hill and ided ki conditions One
skier chooses to descend down a flat dope that
is 20° aove the horizontd while the other goes
graight down a flat dope of 60°. What is the
spead of each skier at the bottom of the hill and
how long does each take to descend? If both
skiers weigh 700 N, find the kinetic energy of
eech a the bottom of the dope. If one skier
skis draight down a 500 m hill, what will be the
goeed at the bottom? Is this a reasonable

speed?

18.

Two skiers have arace down ashort hill under resstance free conditions, the hill the hill has
a height of 10.0 m. One skier garts with a speed of 10.0 m s* and goes 20 m draight
down a 30° dope. The second skier has a danding sart and skis 14.1 m sraight down a
45° dope. If both skiers sart together, which skier reaches the bottom first?



Two meta blocks of 20.0 kg and 10.0 kg float in
goace with a light unattached compressed spring
10 kel 20 ke between them. If the spring is relessed <o that both
blocks are pushed gpart and the 10.0 kg block moves
away with aveocity 1.50 m s? to theright, what isthe
corresponding velocity of the 20.0 kg block? What
kinetic energy is gained from the expanson of the
spring?
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A mass of 2m moving tothe right with a speed V collides with four ationary masses each
of mass m and initidly in contact. After an dadtic callison, the larger 2m mass remansin
dationary contact with &t least one other mass while the others move off together as shown.
Which of thefind satesismost likdy?

¥ Two frictionless pucks that move on a horizontd

s ar table are shown just after a collison. If the

% mass of puck A is 0.10 kg and the collison was

lms eadtic, find the mass of puck B and the velocity of

puck A before the collison. Assume puck B was
x dationary before the colligon.

Two frictionless pucks that move on a

o horizontal air table are shown just after a
1 collision. The mass of puck A is 2.00 kg
(E) - and the mass of puck B is 1.00 kg. If A

(4 — was stationary before the collision, find
% the initial speed of puck B. Was this an

elastic collision?
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23. Two metd blocks of 200 kg and 10.0 kg float
towards each other with speedsof 20 mstand 1.0 m
2mst st st as shown. After acollison, the 20.0 kg block isa
20 kg rex. Find the velocity of the 10.0 kg block and the
change of kingtic energy causad by the collison.

24, Force A 0.20 kg cricket bl strikes a bat with a gpeed of 30
g_% o m st perpendicular to the surface of the bat. A plot of
the impact force agang time is shown in the figure

100 Estimate the speed that the ball leaves the bat.

1] 005 010 0.15(s)

25. For the accompanying force vs time diagram, find a

() numerica equation for the force that acts between 4

of--------- . and 8 seconds.  If this force is applied to a 2.0 kg
! meass, that had a velodity of 5.0 m st inthedirection of

i ) the force between 0 and 4 seconds, what is the

acceleration of the mass a 6 seconds? Wha is the

speed of the mass a 8 seconds?

26. Three identical conducting spheres (A,B and C) are
suspended by insulaing supports. Sphere B is free to
move S0 that it can share hdf of any charge when in

contect with another sphere. Sphere A is initidly

“ charged with acharge Q. If B touches A then C, what
B is the charge on each sphere? If this procedure is
repested many times, what is the ultimate charge on
each sphere?

27.  Repeat problem 26 for the case when sphere B is only adle to hold one third of the
charge that is shared between the spheres on contact.
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28

Two parallel conducting plates (A and
D) are arranged so that when they
carry charge, a uniform field is found
between them. Plate A is connected to
earth while plate D is charged to 5000
V, the spacing between A and D is 10.0
cm as shown. An uncharged
conducting block with parallel faces is
inserted between A and D so that all
faces are parallel with AB =4.0 cm and
CD=1.0cm.

()
5000

4000

What is the electric field strength
between A and D before the block BC is
put in position. When BC is put in
position. When BC is in position, a
charge of -1.00"10+C is found on the
surface of faces A and C, what charge
will be found on the surface of face B?
Use the plot of voltage against
distance to determine the electric field
in the regions AB, BC and CD. If the
voltage at D is reduced to 2000 V, find
the electric field in the regions AB, BC
and CD.

29.

In the table below, the first row gives the separation between two charges
(in metres). Of the remaining four rows A, B, C, and D, one indicates the
magnitude of the electrostatic force (in newtons) between the charges,
while another row shows the variation in electrostatic energy (in joules) as
the distance between the charges varies. Plot the data given in rows A, B,
C and D, against 1/r and 1/r2, and determine which row gives the force and which the

energy.
r(m) 3.00 102 | 400" 102 | 500" 102 | 6.00°102 | 7.00" 102 | 10.00" 102
A 858 443 265 174 122 A

B 300 169 108 75 35 27

C 51.9 33.7 24.1 18.3 14.6 85

D 9.0 6.7 54 4.5 3.9 2.7

Use your graphsto find the magnitude of the force and the dectrogatic energy between the

two chargeswhenr=8.0" 102 m.
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30.

31.

A paticle of mass 0.100 kg and a charge of 1.00 C isreleased in a uniform fidd of 1000
V m! in the xdirection. What is the increase in kinetic energy after the charge has gone
010 minthex-direction? If the patidedso had aninitid vdocdity of 100 mst inthey
direction, whet isits velocity &fter it hasgone 0.10 min the *direction?

A paticle of mass 1.00" 106 kg and charge 1.60" 105 C moves through auniform dectric
fidd of 1.00° 10° V m inthe x-direction. If the patide crossesthepoint x =0.050 m
and y = 0 with aveocity of 1.00° 13 mst in the y-direction, find the velocity and position
of the patide a atime 500" 10¢ s after crossing the point (x, Y).

32. Two postive charges are fixed (as shown) on the
” x-axis  The dedtric fidd from each charge is
_ X proportiond to the amount of charge and the
2 (o) inverse square digtance from the charge. Find the
points on the xaxis where the magnitudes of the
fields from eaech charge are equa. Hence find the
point where the totd fidd is zero. If the charge a
the origin of the axesischangedto  -2q, where
isthe new zero fidd point?
33 I L Find 1, I, and the voltage across the
=204 148 i ircui
SH%WVr\]/remstor for the circuit fragment
: -
34. An ammeter has aresistance of 10.0 W and can measure a full-scale current of 10.0

35.

mA. Cdculate the vaue of asngle resstor that can be connected to the anmeter to engble
it to reed 50.0 mA full-scde. Would this resstor be added in series or pardld to the
ammeter?

[=T70mé
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C

For the above fragment of acircuit, find the voltages between AB, BC and AC.

36. A voltmeter has aresstance of 100 kW and can meesure a full-scae voltage of 100 V.

Cdculae the vaue of asingle resstor that can be connected to the voltmeter to engbleit to
reed 50.0 V full-scde. Would this resstor be added in series or in pardld to the voltmeter?
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