Chapter 13
Short answer question

@ What is meant by pressure?

force
pressure =——
area

(b) In what unit is pressure usually measured?

Nm™ or Pa

« + Fig-1

Consider a molecule of mass mmoving inside the cube shown in Fig. 1 with a speed v paralle
to one of the edges.
On colliding easticaly with the shaded wall, the molecule bounces back with the same speed.

(c) What is the change in the kinetic energy and what is the change in the momentunt?

Elastic collision DKE =0
Dp=mv-"mv=2mv

(d) If the side of the cubeis|, write down an expression for the number of times per
second that the molecule hits the shaded side of the cube. Assume the molecule
keeps moving in the same horizonta direction and that it does not collide with other
molecules.

Distancetravelled in time t=vt
Oneround trip = 2|

Number of tripsintimet = vt

Number of hitsisalso vt or v per second
2| 2|



(e) What is the rate of change of momentum of the molecule at the shaded surface?

2 2
F, =rate of change of momentum :Zvaxgzz%: m;/

()] If there are x molecules in the box travelling with this speed v, what will be the force
which they exert on the shaded area?

mv?

(total force (F) = xx )

For a perfect gaspV = 1/3Nmv?

(9 What isV? What does N stand for?

V = volume of gas (= I°)
N = total number of molecules of gas in volume

(h) Explain how this equation is related to the expression you obtained in answer to (€)
above. Why isthere a1/3 in the equation 1/3Nmv??

Three directions of movement (X, v, 2); X :% N.

\ pxe®==Nmv?
P 3
1 2
\ pV==Nmv
P 3

If agasiscontained in a cylinder and a piston is moved inwards to compress it, the gas warms
up.
() Explain why the gas warms up.

)] Where does the energy come from?

Work done by piston increases the KE of gas particles so temperature of gas
increases.



