Dept. of Education and Science — Physics Higher Leve , 2002.

Question 6.

State Newton's second law of motion.

The equation F = - ks, wherek isaconstant, is an expression for alaw that governs the motion of a
body.

Name thislaw and give a statement of it.

Give the name for this type of motion and describe the motion.

A mass at the end of aspring is an example of asystem that obeys this law. Give two other examples of
systems that obey thislaw.

The springs of amountain bike are compressed vertically by 5 mm when acyclist of mass 60 kg sits on
it. When the cyclist rides the bike over a bump on atrack, the frame of the bike and the cyclist oscillate
up and down.

Using the formulaF = -ks, calculate the value of k, the constant for the springs
of the bike.

Thetotal mass of the frame of the bike and the cyclist is 80 kg. Calculate (i) the
period of oscillation of the cyclist, (ii) the number of oscillations of the cyclist
per second.

(Acceleration due to gravity = 9.8 ms)

State Newton's second law of motion.

If aresultant force act on a body, the magnitude of the resultant forceis proportional to the rate of
change of the body’ s momentum and its direction is the direction of the momentum change.

The equation F = - ks, where k isaconstant, is an expression for alaw that governs the motion of a
body. Name thislaw and give a statement of it.

Hooke'slaw.
The extension of aspring is proportional to the applied load.

Givethe name for this type of motion and describe the motion.

Simple harmonic motion.
In SHM the acceleration of abody is proportional to its displacement from afixed point and is directed
towards that point. (a= -w? s)

A mass at the end of aspring isan example of a system that obeysthislaw. Give two other examples of
systems that obey thislaw.

A simple pendulum, springs of acar, an object bobbing up and down in the sea, the atoms vibrating
about their fixed positionin acrystal lattice.

The springs of amountain bike are compressed vertically by 5 mm when a cyclist of mass 60 kg sitson
it. When the cyclist rides the bike over abump on atrack, the frame of the bike and the cyclist oscillate
up and down. Using the formulaF = -ks, calculate the value of k, the constant for the springs of the
bike

F=-ks

60x 9.8=-k (.005)
k=12x10° Nm?
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Thetotal mass of the frame of the bike and the cyclist is 80 kg. Calculate (i) the period of oscillation of

the cyclist,
Since T = 2p/w, we need to find wto work out the period;

F=-ks b ma=-ks P m(- w's) = - ks

105
b \I\/”—L——l'2 10 =15" 10°
m 80
p w=39s"
Now, T=2P=-2P_qsp
w 39

(it) the number of oscillations of the cyclist per second.

Snce f =

= |

1

f=——"_=

0.16

(«2}

.25 oscillations per sec
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