
Advanced physics exam 13/10/2022

Qi a) p2U2 =p I Ul pls density and U Is velocity on either

side of the Shockwave .

b) D= at ble

D= 1.45+1.99×0.5

D= 2. 45km5'

(PER ) =p,
D. u
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( Pz - 0 ) = 1000×2.45×0.5

Pz = 1225pA
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d) detonation are regions land 11 on hugomoit oarve

Supersonic combustion waves

specific volume decreases
, specific pressure increases across detonation

deflagration are .

regions in and Iv on heegoniot curve

sub sonic combustion waves

specific volume increases
, specific pressure decreases across deflagration

fad-kd
Pencil

fad-kd
Pencil



① L A) That the 6 components of are linearly related to all 6 of the components of strain
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b) 11 ) 0 JCJC = 4.6×10 '°pa

C) 1) the deviatric stress matrix is calculated by substituting

the hydrostatic value from each diagonal term in the

stress matrix .

' 1) the material displays equal distortion in all directions when
a stress is applied .

fad-kd
Pencil





0.3 a) Pv=nRt

F- 2.5×106 pa PV=nRt
+ = 313k

.

✓ = 0.4 m3 N= P¥y = (2.5×06)×0.4
R = 8.31 Juno / " Vi

'

'

8.31 ✗ 313

N = X N = 384.46 moles

b) is P , V, = Pzvz

Pz = Pi¥
Pz = ((5×106)×0-2)

0.15

Pz = 6.67×10Gpa = 6.67 MPa

b) ii ) 8--¥ = = 1.4

New pressure = P3

P3VY= Pz V28

Pz = ((6.67×100)×(0-15)
" "

)

((0-2)
'
- 4)

P 3 = 4.46×106 Pa
= 4.46 Mpa

b) iii) 8=1.4 (Pv=nRt applies

1¥ -1¥)" Y
•
: log (1%-2)=1.41091%1%-3)
log f¥÷)= log #-)
I:÷=E×pf¥ios(FE) )

(÷:÷÷÷)=↳l÷i%l÷¥÷. )
%o¥¥?¥

•
•
= 0.75

DCX 6. 67×106 = (0.7-5)×(300×4.461406)
" =ko%%;¥,%4*
✗ = 150.45K

Tz = 150.45K
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Q 4) a) first law of
'

thermodynamics = QQ -

- ou -4W

QQ = heat energy in

a u= Increase in internal energy

a w = Work done

b) adiabatically aw -

-
ou

•
: Ice = MCAT

250 = (0,01) ✗ 500 ✗ X

.
: x=

AT = 50 K

c) a Q= au - aw

15 = Sc - 7

Jc = 151-7

au = 22J

d) change in entropy as = 0¥
QQ = MCAT

as = MEI
as = me f"a

V2

as = Mcf Int

as = me [Int] !
,

as = me [my ]
353-1

293.1

IS = MC [in (353-1) - In (293-1)]
as -- mc[ in ) ]
as = 7×(4.2×103) ✗ In (2T¥ )
as = 5605.75J

as = 5.6 KJ
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