DENSITY AND PRESSURE
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10 The density of water is 1.0gcm™ and the density of glycerine is 1.3gcm™.

Water is added to a measuring cylinder containing 40cm® of glycerine so that the density of the

mixture is 1.1gcm™. Assume that the mixing process does not change the total volume of the
liquid.

What is the volume of water added?

A 40cm’ B 44cm® C 52cm’ D 80cm’
walon qujeenine o mixduve
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20 The diagram shows two vessels, P and Q, both with sides inclined at 45°.

vessel P vessel Q

-

Vessel P tapers outwards and vessel Q tapers inwards, as shown.

Both vessels contain a liquid. The depth of the liquid in the vessels is the same. The liquid in

vessel P is twice as dense as the liquid.in'yessel Q. ="/ V4 j y 2
f P
= Q
tatis v a0 PR t“:l(ﬁ%ﬁ%n Ras i Ty’
pressure due to th a
2
A - B — —= D —
1 1 JE 2 Pl' .2
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20 A horizontal plate of area 0.036 m? is beneath the surface of a liquid of density 930 kgm™. The
force on the plate due to the pressure of the liquid is 290 N.

| - £ Prgh
What is the depth of the plate beneath the surface of the liquid? A
h
A 0.88m B 1.13m C 87m D 91m ¢ 290 8055=‘T§0xgx
0.026 .
MT[20(6 (P12 p- 80StPa '

15 The density of air on the Earth decreasés almost.linearly-with-height from-1.22kgm°at-sea level _ 0
to 0.74kgm at an altitude of 5000 m, /0 = (.22 + ‘1‘1

Atmospheric pressure at the Earth’s surface on a particular day is 100000 Pa. The value of g L
between the Earth’s surface and an altitude of 5000 m can be considered to have a constant ﬁ = 0,‘1‘8 kgm"3
value of 9.7ms™.

What will be the atmospheric pressure at an altitude of 5000 m? P-; 27
8.

A 36000Pa B 48000Pa @52000Pa D 59000Pa ‘
0.4837;\3 c5D0 m
4 = pgh

- (629)(9 . A(STHV) P = 100,000 Fa
= U630 o v 100,000 ~ 41530 - 62470 P
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22 The diagram shows two liquids, labelled P and Q, which do not mix. The liquids are in equilibrium

in an open U-tube.

A T_.,

What is the ratio M?
density of Q

b= b
o A
/p [2’1{7= /a L{”)

Zfl’ :/a-
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19 A U-tube has one arm of area of cross-section A and the other of cross-section 4A. The tube
contains water of density 1000 kg m™ and oil of density 850kgm™, as shown.

Py = Py

S— ]
oil ) /001,/"0: /:ﬁk“
30.0cm gso x 30 = 000X |\

"""" 26500 = 1000 x h,,
hw = ZSSCW\

-.} "]T 7‘ Zo 'LS' 5

han Eeialle

The column of oil on top of the water in the left-hand arm is of length 30.0cm.

What is the difference in height x between the levels in the two arms of the tube?

@4.50m B 6.2cm C 23.8cm D 255cm
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21 A We-shaped tube contains two amounts of mercury, each open to the atmosphere. Air at
pressure P is trapped in between them. The diagram shows two vertical distances x and y.

160 mm H?

atmospheric atmospheric
pressure pressure
PP = PL + Patne l air at l NOT TO
SCALE

pressure P

P=o + (0

Atmospheric pressure is equal to the pressure that would be exerted by a column of mercury of

Pp = PL + Pal;\

somm P 310-y

| mercury

height 760 mm. The pressure P is expressed in this way.

p=(50-4y) + 10

Which values of x, y and P are possible?

P/mm of
x/mm y/mm
mercury
x 20 L0 780
B 20 K1 780 -
c 30 20 810"
) 30 70 790

L+30 = %ID—T
xﬂ = 60

| 114

R

P-: 'X+1Lb

=20+ 100
P -190 v

p- bi0- v
P=9%10- 3
P-1790 v



19 A U-tube closed at one end contains mercury. Air at a pressure of 5.0 x 10° Pa is trapped at the
closed end. The other end is open to the atmosphere and is fitted with a piston of mass 5.0 kg
and cross-sectional area 5.0 x 10™*m?

The density of mercury is 13600kgm= and atmospheric pressure is 1.01 x 10°Pa. ¥

) trapped air at
/pressure 5.0 x 10*Pa

b 0o® -0+
E o 100X - pghwoxlo

piston of mass I -quq Régh(ﬂ(:r)q%)h + SXID

50kg— R ||y = (11w

area
5.0 x 10™#m?

mercury

What is the height h of the mercury column?

A 37cm B 44cm C 74cm @1100m



14 Four cuboids with identical length, breadth and height are immersed in water. The cuboids are
held at the same depth and in identical orientations by vertical rods, as shown.

Water has density p.

Cuboid W is made of material of density 4p.
Cuboid X is made of material of density 2.
Cuboid Y is made of material of density p.
Cuboid Z is made of material of density 0.5p.

Which statement is correct?

@The upthrust of the water on each of the cuboids is the same.

B The upthrust of the water on W is twice the upthrust of the water'on X. | L | i
C The upthrust of the water on X is twice the upthrust of the water on \W:

D The upthrust of the water on Y is zero. et e e

12 A block is submerged vertically in a liquid. The four diagrams show, to scale, the forces exerted
by the liquid on the block.

Which diagram correctly shows a possible situation as viewed from the side?
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