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Manometers
Chem Worksheet 13-2

A manometer is a device that measures the pressure of a gas in an enclosed container. It is made

Name Alnuen; /@?Ij |

from a U-shaped tube filled with mercury. The pressure of the gas in the container is compared to the
pressure from the atmosphere. If the gas pressure is the same as the atmospheric pressure the level of
mercury in both sides of the U-tube will be the same. If the gas is at a higher pressure than the
atmosphere the mercury level on the side open to the atmosphere will be higher. If the gas is at a lower
pressure than the atmosphere the mercury Ievel on the side open to the atmosphere will be lower.

iy

re than Gas pressure is less than
atmospheric pressure atmospheric pressure atmospheric pressure

&
Gas pressure is

USEFUL EQUATIONS

1.00 atm = 101300 Pa 1.00 atm = 101.3 kPa 1.00 atm = 14.7 psi
1.00 atm = 760 torr 1.00 atm =760 mmHg 1 cm =10 mm

example -

“An enclosed container of gas is connected to a manometer. The ma‘rcur},r level is 8 cm lower on the side connected to the gas

sample. If atmospheric pressure is .984 atm find the pressure of the gas in the container.
+ draw & picture - : '

- convert all measurements to mm Hg . : :
3 melﬂ mm : ; 984 ,‘v}mx’l'.éq nimHg
B R e e e s U 1.00 g

=748 mmHg

- add or subtract the measurements based on the drawing
748 mmHg + 80mmHg = 828 mmHg iy

Solve the following problems. Draw a picture of the manometer for each problem.

' Puimorpbeie =984 atm

1. What is the pressure of the neon gas sample in the manometer shown to the right? ,}qg nm I;/_cj
2. A container of helium is connected to a manometer and the mercury level is 145 mm lower on
the side open to the atmosphere. Atmospheric pressure is 775 mm Hg. Find the pressure of the helium. ks A0 mi—-‘ j
3. The mercury in a manometer is 38 mm lower on the side connected to sample of oxygen gas. If P -
the atmospheric pressure is 95.2 kPa determine the pressure of the oxygen Sy }," dal Haa
4. What is the pressure of the carbon dioxjcflﬂe %11(1} t::a\ maaometer shown to the right? %{,9 - Jﬁ ] Jormm
5. The atmosphere has & pressure of 680%orr. An ajr“—?ﬂlt% container has a pressure of 18,9 PSI and
is connected to a manometer. Draw a picture of the manometer and determine the hei@t of the mercuri;
column supported by the air. ht = Q9 F on \/% \ 935 _ ‘ g
6. A basketball is attached to a manometer and the mercury is 18 mm higher on the side connected to the
atmosphere. The pressure of the atmosphere is 0.95 atm. Find the pressure in the basketball. B e ("
THO M rhuE
7. What is the pressure in pascals for theair sample in the magometer pictured to the right? Q& 1 6;“00
i ) 1S Mo | * 1oV %E0 &/’%0 r‘Y\W\‘_ ¢2Tmm{fqo
8. A gas container is connected to a manonjeter. The mercury in the manometer 15)7.2 cm lower on PCb
the side open to the atmosphere. Atmospheric pressure is measured to be 755 mm Hg. What is the pressur
of the gas in atmospheres? y
O. 90 alim
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Chem Gas Worksheet #1. Bk Name

Data to know & use! 1atm=760.mmHg=101.325kPa=14.7Ib/in’, or by 1989 definition

Standard Pressure = 100.kPa=750.1lmmHg=14.51b/in ? = 0.987atm= 1Bar.
1mole gas @STP = 22.4L =22,400cm’. STP=0°C, latm. 0 K = -273.15°C =-459.67°F.
Imole gas @ SATP = 24.8L =24,800cm’, Standard Ambient Temp. & Pressure= 100.kPa, 25°C.

A. Pressures. Show a unit cancellation setup. WATCH SIG. FIGS.

4. 412 mmHg = 0?‘1@ atm.
b. 760. KPa= 5?’()Ommﬂg ON fﬁ

c.147am= 1490 wpa 49(‘{!"0‘ @MLM

d. 101.325 lb/in” = Lci&&% kPa

gtmos,phenc
; Tessure
e. 224 mmHg = & aq kPa
B. Manometers. "
Mercury —p Sl
Closed end manometer Open end manometer

a. In a closed end manometer, the mercury level was 690. mm higher on the closed end than on the gas side.
What was the pressure of the gas?

@90 mmug

b. In a closed end manometer, the Hg levels were 419 mr different. What was the gas pressure?

Ll | 3 mmHg
c. In a closed end manometer, the Hg levels were 1273 mm different. What was the

gas pressure IN ATM? , [ adone
[3FD mmhg % iy = b E S
d. Open end manometer: atmospheric pressure 760. mmHg, and the mercury level

was 120. mm higher on the nght side than the leﬁ What was the gas pressurge'? Mo, mm Uﬁa + | 2T mm “ﬁ

OLR. )OJ.dSL %@& W\f\ug B iy

e. Open end manometer, atmospheric pressure 755 mmHg, Hg level 75 mm higher
on the left. What was the gas pressure? £

AL -, '—hmm”ﬁ = (80 .. mm LL% 680+ o

f. Open end manometer, with the atmospheric pressure 97.2 kPa, Mercury level
35 mm higher on the left. What is the gas pressure?

< 101.3RP. _ 4 3k Gy hfa-d. 3k 9205 e
Ko Omm |

C. Temperatures. a.25°c= 9%  x v.1arc=_[J @ K o926k - (053 °c
a350k- _Af0D¢ o agc- 130.2 x 12780000k = 4 dFFFHF °c
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— 1. A barometer measures _ RANJ _ pressure. A manometer measures ?Q o

:} pressure. There are 2 types of manometers. They are /Q/LQQJ— ended and
/MQGJ?’] ended. The JC/QM— ended manometer is read directly.

I

2. ngg" Air Pressure = 100. KPa

In figure I the gas pressure =

In figure II the gas pressure =

3. A sample of oxygen gas is placed in a container attached to a ﬂgd_ end manometer as represented below:

Pressure
(kPa)
100

80
70
&0

AN LIATLO

If the external pressure is 100 kPa, what is the pressure exerted by the oxygen gas in the vesse]?
%

20 kPa
5 80 kPa Mﬂﬂ,@@,
) 100 kPa |
d  120kPa _},3\,&/3 A



explains this characteristic by proposing that in gases: . :7//"—’
—— e e -

With respect to the kinetic energy of SO; and CH, gas at the same temperature: Jy\_m,OjJﬂﬁ- . M

th have the same kinetic energy /I/‘{(Q,jgliﬁ CLU-Q é K

bythe kinetic energy of SO, is four times that of CH,4 -~
c)the kinetic energy of SO; is twice that of CH, , ‘/l(ld/\h/dw &
d)the Kinetic energy of SO is half that of CH, o - s

ROME | "o

Identify the diagram which illustrates a gas having a pressure of 50 kPa. (D/k%) _ i

| S = AT ek

LA (c)

(D)

RYSY Al [
)

Gases can be distinguished from solids and liquids because they are compressible. The kinetic theory

S =i _,Qj‘l')«ji
- . . v - J 1 [
a)the molecules are continually moving in a straight line ; W
e

b)the molecules have large spaces between them | leG = _
¢)the molecules collide with each other and the walls of their container ) ,Q)’Ui- L

d)the collisions of the molecules are elastic ™}~ M TR {V;;Jﬁ/



