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Question1

The theory of gas flow through small diameter tubes atlow pressures is an important consideration of high vacuum
techniques.

One equationusedin this theory is:

kip,—p,) M
- E RT

Where kis a unitless constant, ris theradius of the tube, pyand ps are the pressures at each end of the tube, L is the length of
the tube, Mis the molarmass of the gas, Ris the molar gas constant and Tis the thermodynamic temperature of the gas.

What are the base units of Q7
A kgs™!
B.kgms™
C.kgmol™!
D.kgms™2
[Tmark]

Question 2

Whatis the correct value forthe Gravitational constant?
A 6.67 x1073nNmZkg2
B.6.67 x10° NmmZkg—2
C.6.67 x107?OkN mm? kg2

D.6.67 x1077 NkmZkg2
[1mark]

Question 3
Which estimateis realistic?

A.Thekinetic energy of a bus travelling on an motorwayis 30 000 J
B.The power of a domestic lightis 300 W
C.Thetemperature of ahot ovenis 300K

D.Thevolume of airin a cartyreis 0.03m?

[1mark]
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Question 4
The frictional force F on a sphere falling through a fluid is given by the formula:
F=6manv

In this equation, a is theradius of the sphere, npis a constant relating to the fluid and vis the velocity of the sphere.
What are the units of n?

A.kgms~!

B.kgm's™

C.kgms™

D.kgm—3s-3

[1mark]

Question 5

The speed v of a liquid leaving a tube depends on the change in pressure AP and the density pof the liquid. The speedis given
by the equation:

V=k(?]

Inthis equation, kis a constant that has nounits.

Whatis thevalue of n?

1
A'E

B.

—

[1mark]
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Question 6

Aboy jumps from a wall 5 m high. What is an estimate of the change in momentum of the boy when he lands without
rebounding?

A.4x10%gms™
B.4x10'kgms™!
C.4x10%kgms”]
D.4x10%kgms™!
[1mark]

Question7

When a constant braking forceis applied to a vehicle moving at speed v, the distance d moved by the vehicle as it comes to
restis given by the expression:

d= k‘u"?
In this equation, kis a constant.
When dis measured in metres and vis measuredin metres persecond, the constant has a value of k;.

Whatis the value of the constant when the distance is measuredin metres, and the speed is measured in kilometres per
hour?

A.

536
C.3.6k;

D.12.96k;,
[1mark]
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Question 8
Whatis the unit for the gas constant in fundamental Sl units?

A.kgms2Kmol™
B.kgm?s2K-'mol”!
C.kg?m?s K- Tmol
D.kgmZs=2mol™!

[1mark]

Question 9
3

Which of the following gives the correct unit for E?

A kgs™
B.kg s
C.kgm?*s-4
D.kgs™®
[1 mark]

Question10

The dragcoefficient Cyis a numberwith no units. Itis used to compare the drag on different cars at different speeds. Itis
given by the equation

2F
pviA

Ca=

Fis thedragforce on the car, pis the density of the air, Ais the cross-sectional area of the carandvis the speed of the car.
Whatis thevalue of n?

Al

B.2

C.3

D.4

[Tmark]
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