Departement Physik

N Gniversits

NANZ yniversitat Basel
><|><|>< Prof. D. Zumbuhl, Prof. M. Calame
— \—/ T— Contact person: Carl Drechsel
/| N |\ c.drechsel@unibas.ch

Office: 3.04

UNI Tel.: 061 207 37 30
BASEL http://adam.unibas.ch
Exercises and Complements for the Introduction to Physics I
for Students
of Biology, Pharmacy and Geoscience
Sheet 8 / October 28, 2019 Solutions

Exercise 36.
The height of the water column due to capillary forces can be described by the following equation:

2
h = 29 14.3 mm

ogr

where ¢ is the surface tension and p is the density of water.

Exercise 37.
According to the Hagen-Poiseuille equation, the pressure difference AP depends on the volume flow

rate Iy:
8nl
ré

AP = Iy

where 7 is the viscosity, [ the length and r the radius of the capillary. The volume flow rate [y
is determined by the product of the cross-sectional area A of the capillary and the flow rate v:
Iy = Akapv = 7r?v. By inserting this in the previous equation and solving it for the viscosity n we
obtain:

mrtAP  r?AP

= =3. Pa -
Sily 0o 3.98mPa -s
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Exercise 38.
The gravitational force of the mass m added on the right side need to be compensated by the buoyancy
force F4 acting on the cube in the water. From this the following equation results:

|Fal = Fow = mwg = owVwg = owVkg

where Vi is the volume of the suppressed water which is equal to the volume of the cube Vi. The
gravitational force of the mass m added on the right side is Fi; = mg. The absolute value of it should
be equal to the buoyancy force:

owVkg = myg

From this it follows for m added on the right side:



Exercise 39.

We use the Bernoulli equation:
+ o2 = + L
pu 2p u pO 2 o
where p, is the pressure on the surface below the wing, p, is the pressure on the surface above the wing,
p is the density of the air, v, is the velocity of the airflow below and vy above the wing. We assume
that both flow channels are at the same height. We solve the equation for vy and use p, — p, = 900 Pa

(given in the problem)
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Exercise 40.
There is a force equilibrium, since we have a stationary system (a = 0):

Y F=0
Three different forces act on the system:
e The weight force of the sphere (downwards): Fiyspn = Msph - ¢
e The buoyancy force on the sphere (upwards): Fg spn = pgiye - Vepn - g

e The frictional force against the sphere’s movement (upwards): Fp = 67 - Ngye - Tsph - U

So applies:
FVV,sph_FB,sph_FF:O

Rearranged it results in:
Fw,sph = Fpspn + Fr
Inserting results in:
Mesph = § = Palye * Vaph * § + 6T = Ngiye - Tsph - v
After rearrangement and inserting of mg,, = psteer Vepn and Vipp = %m’?’ it follows:
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ST -g- (psteel - pglyc) = 67 - Nglye * T'sph =V
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The equation can be solved to get v by:
%Wrs g (psteel - pglyc)
6 - Nglye * Tsph

v =

This leads to: o2
r _
v 9_779 (Psteet — Pglye) = 2.45- 10 ’ m/s



