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) . Surface area of emitter(m?) , o
Power (Watts) ~ — Absolute temperature (K)

P=¢&0 AT?

; h
Emissivity (& = 1fora perfect black body)

Stefan-Boltzmann constant 5.67 x 10* Watts/m®.K

* e.g.. = Backbody(matt) 1.00 Aluminium foil  0.04 Concrete  0.85
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  𝛿 = d   s i n ⁡    𝜃  d a r k =   x d  D =  ( 2 m − 1 )   𝜆 2 , x =  ( 2 m − 1 )   𝜆 D  2 d . . .  ( i i i )


  𝛿


  x


  x


  m = 1 , 2 , 3 , . . .


  0 . 4 m m


  80 c m


  𝜆 = 0 . 6 𝜇 m


  x =   m 𝜆 D  d ⇒ x =   10 × 0 . 6 × 1  0  − 6 m × 0 . 8 m  0 . 4 × 1  0  − 3 m = 12 × 1  0  − 3 m


  1 m


  0 . 6 𝜇 m


  x =  ( 2 m − 1 )   𝜆 D  2 d ⇒ x =  ( 2 × 10 − 1 )   0 . 6 × 1  0  − 6 m × 1 m  2 × 0 . 5 × 1  0  − 3 m


  0 . 6 m m


  5 m m


  0 . 5 𝜇 m


  n =   n 𝜆 D  d ⇒ D =   x d  n 𝜆 ⇒ D =   5 × 1  0  − 3 m × 0 . 6 × 1  0  − 3 m  10 × 0 . 5 × 1  0  − 6 m


  4 m m


  x =   n 𝜆 D  d ⇒ 𝜆 =   x d  n D ⇒ 𝜆 =   4 × 1  0  − 3 m × d  4 × 2000 d = 5 × 1  0  − 7 m


    𝜋 2


  x   x ′


  y   y ′


   ( ↕ )


   ( • )


    𝜋 2


  x   x ′


  y   y ′


   ( ↕ )


   ( • )


   ( m a s s )


   ( v o l u m e )


  𝜌


   ( r h o )


  k g /   m 3


  g r / c   m 3


  1   g r  c   m 3


  1000   k g    m 3


   4 ∘ C


  𝜌 × g


   (   𝜌  w )


  0 . 082   g r  c   m 3


    k g    m 3


  1 g r / c   m 3


  1000 k g /   m 3


  0 . 082   g r  c   m 3 = 0 . 082 × 1  0 3   k g    m 3 = 82   k g    m 3


  4 k g


  0 . 5   m 3


  𝜌 =   m  v ⇒ 𝜌 =   4 k g  0 . 5   m 3 = 8   k g    m 3


  4 . 5 k g


  3   m 3


  g = 981   c m    s 2


  𝜌 =   w  g v =   m g  g v =   m  v ⇒ 𝜌 =   4 . 5 k g  3   m 3 = 1 . 5   k g    m 3


  51 g r


  75 c   m 3


  𝜌 =   m  v ⇒ 𝜌 =   51 g r  75 c   m 3 = 0 . 68   g r  c   m 3


  S p . g r =   𝜌    𝜌  s =   0 . 68 g r / c   m 3  1 g r / c   m 3 = 0 . 68


  S p . g r =   𝜌    𝜌  s =   0 . 68 g r / c   m 3  1 g r / c   m 3 = 0 . 68


  300 g r


  𝜌 = 13600   k g    m 3


  𝜌 =   m  v ⇒ v =   m  𝜌 =   300 g r  13 . 600 g r / c   m 3 =  300  13 . 600 c   m 3 ≈ 22 c   m 3


  A


    L 0


    F →


  𝛥 L


  𝛿


    F →


  A


  S t r e s s =   F o r c e  A r e a ⇒ 𝛿 =   F  A =   k x  A ,  (   N    m 2 = p a )


    k  A


  k


  1   m 2


  0 . 003 m


  S t r e s s


  100 k g


  k p a


  d = 0 . 003 m ⇒ A = 𝜋    (   d 2 ) 2 = 3 . 14    (   0 . 003 m 2 ) 2 = 7 × 1  0  − 6   m 2


  𝛿 =   F  A =   100 k g × 9 . 81 m /   s 2  7 × 1  0  − 6   m 2 =   981 N  7 × 1  0  − 6   m 2 ≈ 1 . 4 × 1  0 8 p a


  𝛿 =   F  A =   100 k g × 9 . 81 m /   s 2  7 × 1  0  − 6   m 2 =   981 N  7 × 1  0  − 6   m 2 ≈ 1 . 4 × 1  0 8 p a


  𝜀


  𝛥 L


    L 0


  S t r a i n =   change in length  original length ⇒ 𝜀 =   𝛥 L    L 0


  Y o u n g ′ s modulus =   tensile stress  tensile strain =     F  A    𝛥 L    L 0 ∨ 𝛿 = Y ⋅   𝛥 L    L 0


    d 1


    L 1


    d 2


    L 2


    𝛥 d    d 1 ≈   𝛥 L    L 1 ⇒   𝛥 d    d 1 = 𝜇   𝛥 L    L 1 , 𝛥 d =   d 2 −   d 1 , 𝛥 L =   L 2 −   L 1


  𝜇


  𝛥 L > 0


  𝛥 d < 0


  0 . 3 c   m 2


  2 × 1  0 11 p a


  g = 9 . 8 m /   s 2


  𝛿 =   F  A =   550 k g ⋅ 9 . 8 m /   s 2  3 × 1  0  − 5   m 2 =   5390 N  3 × 1  0  − 5   m 2 ≈ 1 . 8 × 1  0 8 p a


  𝜀 =   𝛿  Y ⇒ 𝜀 =   1 . 8 × 1  0 8 p a  2 × 1  0 11 p a = 9 × 1  0  − 4


  𝜀 =   𝛿  Y ⇒ 𝜀 =   1 . 8 × 1  0 8 p a  2 × 1  0 11 p a = 9 × 1  0  − 4


  𝜀 =   𝛥 L    L 0 ⇒ 𝛥 L =  ( 9 × 1  0  − 4 ) ⋅ 2 m = 0 . 0018 m = 1 . 8 m m


  𝜀 =   𝛥 L    L 0 ⇒ 𝛥 L =  ( 9 × 1  0  − 4 ) ⋅ 2 m = 0 . 0018 m = 1 . 8 m m


   ( Y = 1 . 9 × 1  0 11 p a )


  A = 𝜋   r 2 ⇒ A = 𝜋    (  9 2 c m ) 2 = 63 . 61 c   m 2


  0 . 5 c   m 2


  Y =   F ⋅   L 0  A ⋅ 𝛥 L =    ( 225 k g × 9 . 8 m /   s 2 )  ( 4 m )   ( 0 . 5 × 1  0  − 4   m 2 )  ( 1 × 1  0  − 3 m ) = 176 . 40 × 1  0 9 p a


  P


  s t r e s s = P =   F  A ∨ 𝛥 P =   P 1 −   P 2 =   𝛥 F  A


  𝛥 P


  𝛥 F


  𝛥 V


    V 0


  𝒔 𝒕 𝒓 𝒂 𝒊 𝒏 =   𝜟 𝑽    𝑽  𝟎


  𝛥 P


  B


  Bulk Modulus =   volume stress  volume  s t r a i n ⇒ B =     𝛥 F  A    𝛥 V    V 0 =   V 0 ⋅   𝛥 P  𝛥 V


  4 m m


  20 M p a


  125 M p a


    V 0 =   a 3 ⇒   V 0 =    ( 4 m m ) 3 = 64 m   m 3


  B =     V 0 ⋅ 𝛥 P  𝛥 V ⇒ 𝛥 V =   100 m l × 1 . 5 × 1  0 6 p a  2 . 1 × 1  0 9 p a


    F →


  A


  s h e a r s t r e s s =   𝛿  s =     F →  A


  𝛥 x


  𝛥 x


  h


  s h e a r s t r a i n =   𝜀  s =   𝛥 x h


  −   F →


  −   F →


  Shear Modulus =   s h e a r s t r e s s  s h e a r s t r a i n ⇒ S =     𝛿  s    𝜀  s =     F  A    𝛥 x h =   F ⋅ h  A ⋅ 𝛥 x


  15 c   m 2


  3 c m


  0 . 5 N


  4 m m


    𝛿  s =   F  A ⇒   𝛿  s =   0 . 5 N  15 × 1  0  − 4   m 2 = 0 . 33 k p a


    𝜀  s =   𝛥 x h ⇒   𝜀  s =   0 . 4 c m  3 c m = 0 . 133


    𝜀  s =   𝛥 x h ⇒   𝜀  s =   0 . 4 c m  3 c m = 0 . 133


  S =     𝛿  s    𝜀  s =   0 . 33 k p a  0 . 133 = 2 . 5 k p a


  S =     𝛿  s    𝜀  s =   0 . 33 k p a  0 . 133 = 2 . 5 k p a


  400 N


  A =   a 2 ⇒ A =    ( 25 c m ) 2 = 625 × 1  0  − 4   m 2 , h = 25 × 1  0  − 2 m


    d T    d x


  ∆ p × ∆ x ≥  h  4 𝜋


  ∆ x


  ∆ p


   10  − 15


   10  − 15


    H   2


    H   3

