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A physicist is investigating_the effect that different conditions have on the force
of friction. The material used is an ordinary brick, with a mass of 1.8 kg: It is pulled
across the surface of a wooden table. Friction i§ measuréd by pulling the brick with
a string' attached to. 4 spring scale, calibrated in newtons (N). When the brick is
pulled at constant speed, the readinig on'the scale is ‘équal-to the force: 6f-friction
‘between the brick and the table top, '

Experiment 1 -

The brick is placed on the table in three different positions, First, it is.allowed to
rest on its broad face (area = 180 cm?), then on its side (area = 130 cm? , and finally
on its end (area = 56 cm?).

Experiment 2

A wooden block of mass 0.6 kg is made to the:same dimensions as the brick, and

‘Table 1
Area (cm?) Friction (N)
180 7.1
130 7.3
56 72

the experiment is repeated.

Experiment 3

This time, the wooden block is loaded by adding 1.2 kg of extra mass on top of it,

Table 2
" Area (cm?) __ Friction (N)
130 1.1
6 . 12

to give it the same weight as the brick.

| _ Table 3 |
© . Area.(cm?) Friction' (N):
180 3.5
130 3.6
56 37

1. From Experiment 1, it would be réasonable to hypothesize that:
A. the surface’area of contact does not affect the amourit of friction.
B. friction is large in a brick-to-wood contact. _
C. the amount of frictiofi‘depends on the way the weight of the object is dis-
tributed.. .
D. heavy objetts have more friction than light ones.

‘2 Which combination 6f experiments.shows that the amount of friction depends

on the-weight of the, object?’

F. Experiment 1*anid Experiment 2

G. Experiment 1 and Experiment-3

H. Experiment 2 and Experiment 3

J. Experiment 1, Experiment 2, and Experiment 3



In doing Experiment 3, what was
[ _ 3y the purpose of adding eno i
\;oollc‘len block to make i.ts weight equal to that of the bﬁck?ough ey the
B. 'I‘O l_t:_:sé the hyp_pf.}ws_'lsl that adding weight increases friction
C. Tg f}ﬁd Lh:t r‘il}zlm;_lnsh:ﬁ) b:l:twec:n surface area of contact and friction
. To find. vhether i 1 s _
L ther the density of the material influences the amount of
D.. To control other factors b
ot ors and test the effect of the nature_: of the materials in

The experimenter répeated the. experiment with the unloaded wooden block
mounted on three-tiny wooden points, which were the only contact with the
table top. If the rebults of all these experiments told good for extreme values
of the experimental variables, about how much, would the friction be?
F. About04 N .
. G. Substantially less than 1.2 N

H. About’12 N

J. Substantially more than 1.2 N

Common experience indicates that it is much harder to slide somé boxes across
a floor than others. Which of the following reasons why this is true is demon-
_ strated in these experiments?

A. Friction is greater if there:is more surface in contact.
B.. A heavy box will have more friction against the floor than a light one.
C. Objects of irregular shape have more friction because they dig into the
D.

I

floor.
The amicunt of frictioni. dépends oh Fow the wéight of the object is distrib-
uted.
The results of these experiments suggest that, if three bricks were piled up and
pulled along as before; the amount of friction-would be about:
F. 36N,
G. 72 N.
H. 144 N.
J. 226N.
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