PHY BOOK HOMEWORK CH4.1&4.2
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 5 a) 6.02 x 1023
  b) 1 = mass/Mr

  =mass/2

   .`. mass = 2

  c) 9 x 10-5 = mass/volume ( mass of H2 = 2)

    .`. volume = 2/(9 x 10-5) = 2.2 x 104cm3
  d) 9 x 10-5 = mass/volume

          =mass/(1 x 10-3)

           mass = 9 x 10-7
           .`. no. of mole = 1/2(9 x 10-7)

                      =4.5 x 10-7
           .`. no of molecules = 4.5 x 10-7 x 6.02 x 1023
                          =2.7 x 1017
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1.   By PV=nRT,

1 x 105 x (22.4 x 10-3)

=(1)R(273)

.`. R = 8.21 Jmol-1k-1
2.  a) By PV = nRT

PV/RT = n

      = no. of molecules/L

      .`. no. of molecules = PVL/RT

b) no. of molecules 

  = 105 x 1 x 6.02 x 1023
       8.31 x 273

  = 2.6536 x 1023
  = 2.66 x 1023
5. P1/V1 = P2/V2
105/273  =  P2/(227 + 273)

P2 = 1.83 x 105
.`. Vrms = √3P/ρ     [`.`√P=√1/3(ρC2)]

      = [(3 x 1.83 x 105)/1.25]1/2
      =663ms-1
6. P = 20mmHg  T = 50k

By P1/T1 = P2/T2
20(101325)/50 = 180(101325)/T2
T2 = 450k

By Vrms = √3RT/M

(800)2 = 3RT/M

3R/M=(800)2/T

    =640000 ÷ 50

    =12800

.`. Vrms = √T(3R/M)

      =(450 x 12800)1/2
      =2400ms-1
7. Consider for convenience a cube of side l containing N molecules of gas each of mass m










A typical molecules will have a velocity C1 at any instant.

Resolve C1 into components u1,v1 and w1. the direction of the three perpendicular axis 0X,0Y,0Z

Such that 

           C12 = u12 + v12 + w12
First consider motion along 0X

Force exerted on the face Q

Before impact ,speed = u1
Before impact ,momentum = m x u1
After impact , speed = u1
After impact, momentum = m x u1
Change in momentum = - m x u1 – m x u1 = -2mu1
If this molecules travels to the wall oppsite to Q with the same speed u1 and rebounds back to Q

Again without striking any other molecules on the way, it covers a distance 2l with uniform speed 

u1 in time 2l / u1. This is the time interival between successive collisions of the molecule with wall Q

Then, rate of change of momentum of molecules = -2mu1 ÷ (2l / u1) = -(mu1 / l ) = force on molecule

By Newton’s third law , force on Q = mu12 / l

Pressure on Q = force/area = (mu12 / l) ÷ l 2 = mu12 / l 3
We now take account of the N molecules in the cube. Each has a different velocity C (i.e. C1,C2,C3….Cn)and hence a component of different magnitude in the direction 0X(i.e. u1,u2…un)

Total pressure on Q = mu12 / l 3 + mu22 / l 3 + … + mun2 / l 3
P = (m/ l 3)(u12 + u22 + … un2)

Let u2 = mean value of the square of all the component in the 0X direction

= (u12 + u22 + … un2)/N

Then P = (m/ l 3)Nu2
The postulates are :

(1) A gas consists of identical particles called molecules

(2) The molecules are in random motion and obey Newton’s law of motion.

(3) The total no. of molecules is large.

(4) The volume of the molecules themselves can be negligibled compared with the volume accupied

Be the gas

(5) Between collisions a molecules moved with constant velocity.

(6) Collisions are elastic and open of negilible duration.

From the kinetic theory,

PV = 1/3mNC2       Cm = mass of 1 molecule,

   =1/3m(nNA)C2      N = total no. of molecules,

   =1/3(2)nNA(1/2mC2)   NA = Avogadro constant)

   =2/3nNA(1/2mC2)

From the equation of state

PV = nRT

Combining,  nRT = 2/3nNA(1/2mC2)

(R/2NA)T = 1/2(mC2)

       =1/2[(C12+ C22 + … + Cn2)/N]

      = (1/2mC12 + … + …)/N

      =total k.e. of molecules/no of molecules

      =mean translational k.e. of each molecule

Hence, the kenetic theory offers a microscopic interpretation for the macroscopic quantity temperature T. It suggest that an increase in the temperature of a gas is a manifestation of 

An increase of molecular speeds , and so of translational k.e.

Consider:

(1) Effect of repulsive intermolecular forces

The molecules themselves have a certain volume to which is not negilible in relation to the volume

V occupied by the gas

So, compressible volume = 1 : b

(2) Effect of attractive intermolecular forces

It causes 2 or 3 or more molecules to form loose associates or complexes’ thereby reducing the number of particles in the gas .

The observed pressure P for a real gas is less than it would be if this did not happen

So, corrected pressure = P + a/v2
(1) + (2) gives van der weel’s leguation of state

for real gases:

(P + a/v2)(v – b) = RT       (for 1 mole)

(P + an2/v2)(v – nb) = nRT    (for n moles)

8. v = 50cm3, P = 1 Pa , T = 27℃
a) By PV = nRT

1 x 50/1000000 = n(8.31)(27 + 273)

  n = 2 x 10-8
.`. no. of molecules = n x NA
              =1.2 x 10-8
b) consider 1 mole of H2
vol = 50 x 10-6 m3
total no. of molecules = 1.2 x 1016
average volume occupied by 1 molecules

= (50 x 10-6)/(1.2 x 1016)     d3
d = 1.609 x 10-7m

c) Vrms = √3RT/M

       =√(3 x 8.3 x 300)/0.002

      =1933.8ms-1
CH 4.2
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3 a) no. of mole of iron 

=14 ÷ 56 = 0.25mol

.`. no of atoms = 0.25 x 6 x 1023 = 1.5 x 1023
b)no. of mole of Al

  = 81 ÷ 27 = 3 

.`. no of atoms = 3 x 6 x 1023 = 1.8 x 1024
d) no. of mole of C

=6 ÷ 12 =0.5

.`. no. of atoms = 0.5 x 6 x 1023 = 3 x 1023
3. a) mass = 24 x (6 x 1023)-1
         =4 x 10-23g

   b) mass = 23.8 x (3/ 6 x 1023)

         =1.19 x 10-21g = 1.2 x 10-21g

   c)mass = 18 x (1 / 6 x 1023)

         =3 x 10-23g

15) density= mass/volume

   .`. 9000 = 1/vol

   vol = 1/9000

  total no of molecules = 1025
 .`. average volume occupied by 1 molecules

  = 1/9000 ÷ 1025 =d3
   .`. d = 2.2 x 10-10n

 We assume the separation is the diameter of one molecule
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1 a) It is because to enable fair comparisons to be made between samples having different sizes

  b)stress = F ÷ A

        = 40 ÷ 10-6
        =4 x 107Pa

  c)Stress = 10 x 10 ÷ (4 x 10-4)

        = 100 ÷ (4 x 10-4) ÷ 10-6
        =2500

        >109
.`. It will break

d) i) tensile strain as ratio = (9-6)/6 = 3/6 = 1/2

ii) tensile strain as percentage = 1/2 x 100% = 50%

e) 2 x 100.1%

=210002m   ( 發發寫得唔清楚,自己check 下啦)

 2 )a)Steel is stiffer. Brass would streth more

   b)Become the original size

     Loger than original size

   c) E = (F/A)/(e/ l ) = (0.4 x 10 ÷ (10-3 x 10-4))/(10-3 ÷ 2.5) = 1 x 1011Pa

     percentage strain = (10-3/2.5) x 100% = 0.04%

     E = (F/A)/Strain

    F/A = 1011 x 4%, F = 1011 x 4/100 x 10-7 = 400N

    Not reliable. Smaller because strain is not proportional to stress.

3 For a, the slope is the Young modulus (E). It is very difficult to pull as first.But soon,it become easiler.

For b,the more we pull, the hard we are.We need to employ more force to pull the speumian more

For c,at first it is easy to pull.But ,then, it becomes more difficult for us to pull it longer.

For d, it is difficult to pull at first.Then, it is suddenly easiler to pull.But after some time,it become more difficult to pull.

4. a) By E = (F/A)/(e/ l )
1011 = (0.5 x 10)/(0.152 x π x 10-6) x (1.5/e)

e = (5/1011) ÷ (0.152 x π x 10-6) x 1.5

  =1.06 x 10-3m = 1.06mm

b)let l 1 and l 2 be the two metal’s extension

For steel,  E = F1/(0.12 x π x 10-4) x (1.5/e1)

For Brass, E = F2/(0.12 x π x 10-4) x (1.5/e2)

`.` e1 + e2 = 0.064 x 10-2
and e1 = (F1 x 1.5)/(2 x 1011 x 0.12 x π x 10-4)

   e2 = (F2 x 1.5)/(2 x 1011 x 0.12 x π x 10-4)

.`.       F1 x 1.5              +              F2 x 1.5               =6.4 x 10-4
    2 x 1011 x 0.12 x π x 10-4            1.2 x 1011 x 0.12 x π x 10-4
.`. F1 + F2 =[(6.4 x 10-4)/1.5](2 x 1011 x 1.2 x 1011 x 0.14 x π2 x 10-8) ÷ [(1.2 x 1011 x 0.12 x π x 10-4 )+ (2 x 1011 x 0.12 x π x 10-4)]

     = [(6.4 x 10-4)/1.5](235620.449)

     =100.5

.`.The required tension is 100.5N = 101N

6. Stress is the force(in N) acting on unit cross-section area(1m2)

Strain is the extension of unit length (1m)

Young’s modulus is the tensile strain directly proportional to tensile stress during elastic deformation.

(GRAPHIC IS NOT PROVIDED)

First,some loads are added to P and Q such that they are under the same stress. Then,measure the

Initial length of that test wire(l 0).After that, add loads(F)slowly to Q(steel wire)

The extension(l) is recorded. A graph of load against extension is plotted

The diameter(2r) of the wire is measured at various point above its length with a micrometer screw

Gauge(then take the average)(Gb)

(GRAPH IS NOT PROVIDED)(其實依兩幅圖唔係好重要)

a) By E = (F/A) x (l / e)

E = 2 x 1011Pa, A = 0.052 x π x 10-4, l = 350 x 10-2, F = 8.5 x 9.81

.`. e = (F x l)/E x (1/A)

    =(83.385 x 3.5/2 x 1011) x (1/ 0.052 x π x 10-4)

    =1.86 x 10-3m

b) energy stored in the wire

=½F0 x e

=½(8.5 x 9.81) x (1.86 x 10-3)

=7.755 x 10-2J

7. a) Young modulus is tensile strain directly proportional to tensile stress during elastic deformation.It is a measure of the oppsition of a material to change of length strains such as occur when a wire or rod is stretched,i.e. a measure of elastic stiffness.

The greatest stress that the material can bear and is called ultimate tensile strength. It is a useful measure of the strength of a material.

Density is the ratio  of mass and volume. It is useful to compare the mass per volume of two materials

b) Although their ultimate tensile strengths are equal. But, we have to consider other things,

Like strength,striffness,ductility and brittleness .As aluminium is stronger and stiffer,more ductile. And tougher than glass. So, aluminium is used for constructional applications, but not glass.

c) The higher the Young modulus ,thestronger the material is.

From the table, we can see that the higher the Young modulus, the striffer the material does not mean the higher the density.

For higher the ultimate tensile strength, the stronger the material is , but doesn’t mean the

Higher the density

8.a) By F = ke,

k = 12/10-3 = 12000

and k = EA/ l 
    E = k x l / A

      =(103 x 12 x 2) ÷ (0.22 x 10-6 x π)

      =1.91 x 1011 Pa

c)  As the area under the graph is equal to the strain energy(energy = ½F0 x e).As the graph’s area of B is 1/4 of the area of line A.So, the elastic energy stored by wire A is 4 times greater than that stored by wire B.

d) `.` stress = F ÷ A

.`. 5 x 108 = F/(0.22 x π x 10-6)

 F = 5 x 108 x 0.22 x π x 10-6
   =62.8N

.`. The force (maximum) is 62.8N
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