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ANSWERS AT END

1"  The  gas  phase  reac t i on  A  +  B  +  C  has  a  reac t j - on  ra te  wh i ch  i s  expe r lmen ta l l y
observed to fo l - l -ow the re lat ionship Rate :  k t  A l  2t  Bl  .  The overal l  order  of  the
reac t i on

2 .  The  un i t s  o f  t he  ra te  cons tan t  f o r  a  second  o rde r  reac t i on  can  be

3 .  A  r e a c t i o n  i s  f i r s t  o r d e r  i n  X  a n d  s e c o n d  o r d e r  i n  Y .  T r i p l i n g  t h e  i n i t i a l

c o n c e n t r a t i o n  o f  X  a n d  c u t t i n g  t h e  r n i t i a l  c o n c e n t r a t i o n  o f  Y  t o  t h r e e * f o u r t h s  o f

i t s  p r e v i o u s  c o n c e n t r a t i o n  a t  c o n s t a n t  t e m p e r a t u r e  c a u s e s  t h e  i n i - t i a l -  r a t e  t o
L . ,  -  € - ^ r ^ -  ^ €
! y  d  l a u L v !  v !

4  "  C o n s i d e r  c h e  f o l - l o w i n q  r a t e  d a t a  f o r  t h e  r e a c t i o n  b e f o w  a t  a  p a r t i c u l a r
l a m h a r : f r 1 r a

2 A + 3 8 + P r o d u c t s

F ' . x n e r i m e n f  r n i t i a f  I  A l  I n i t r a . l -  [  B ]  I n i t i a l  R a t e  o f  L o s s  o f  A"rl::i_::i:ji_: =ji=__
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The  reac t i on  i s order  i -n  A and o r d e r  i n  B .

5.  DeLermine the  ra te - law express ion  fo r  the  reac t ion  be low.
2 A + B ) + c - - - ) A r B + B C

I n i t i a l  R a t e  o f

T r i a l  I n i t i a f  I A ]  I n j - 1 - i a l  I  B " ]  I n i t i a l  I  C ]  F o r m a t i o n  o f  B C

1  0 - 2 0  I Y
2  0 . 4 0  I u ,
3  0  . 20  1 , ,
4  0 . 2 0  1 4

6 .  T h e  d e c o m p o s i t i o n  o f  d i m e t h y t e t h e r  a t  5 0 4 " C  i s  f i r s t  o r d e r  w i t . h  a  h a l - f - l - i f e  o f  1 5 7 0

s e c o n d , s .  W h a t  f r a c t i o n  o f  a n  i n i t i a l -  a m o u n t  o f  d i m e t h y l e t h e r  r e m a i n s  a f t e r  4 7 1 0  s e c o n d s ?

1 .  T h e  g a s  p h a s e  r e a c l i o n  3 C  +  2 D  +  E  +  F  o b e y s  t h e  r a t e - I a w  e x p r e s s i o n

R a t e :  K D I  a n d  h a s  a  h a l f - l i f e  o f  0 . 8 6 0  s - 1 .  I f  2 . 0 0  m o l e  o f  D  i s  i n j e c t e d  i n t o  a

1 . 0 0 - L  c o n t a i n e r  w i t h  e x c e s s  C ,  w h a L  c o n c e n L r a t i o n  o f  D  r e m a i n s  a f t e r  1 . 5 0  s e c o n d s ?

R  r h e  d e r - o m n n s i t i o n  o f  d i n i c r o g e n  p e n t o x i d e  o b e y s  t h e  r a t e - I a w  e x p r e s s i o n  R a t e  =

0 .  O 8 O  m i n - 1  |  N z O s l  I f  t h e  l n i t i a . L  c o n c e n t r a t l o n  o f  N 2 O 5  r s  0 .  3 0  I u ,  w h a t  i s  t h e

c o n c e n t r a t i o n  a f t e r  2 . 6  m i - n u t e s ?
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9 . C o n s j - d e r  t h e  f o l l o w i n g  p r o p o s e d  m e c h a n i s m .  I f
o v e r a l J -  r e a c t i o n  w e r e  c o r r e c t ,  a n d  i f  k 1  w e r e
the  observed ra te  1aw wou ld  be
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T h e  s p e c i f i c  r a t e  c o n s t a n t ,  k ,  f o r  a  r e a c t i o n  i s  2 . 6 4
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