
te m p e ra tu re  ta k in g  p la c e  in  a  g iv e n  ıe n g th  o f tim e .

te m p e ra tu re  is  e q u a l to  th a t o f th e  s u r  
v  

o u n d in g s  ra th e r th a n  m e a s u rin g  th e  ris e  o f

S ta te  th e  a d v a n ta g e  o f m e a s u rin g  th e  ra te  o f ris e  o f te m p e ra tu re   o f th e  liq u id  w h e n  its(b )

ıiq u id .

(a ) D e te rm in e  a  v a lu e  fo r th e  s p e c ific  h e a t c a p a c ity  o f th e

fo u n d  to  b e  in c re a s in g  a t th e  ra te  o f 4 6 .  3  × 1 0
-

3  

K  s
-

1

.

liq u id  w a s  e q u a l to  th a t o f th e  s u rro u n d in g s , its  v a ıu e  w a s

3 .  4 0  A  a n d  1 2 .  2  V  re s p e c tiv e ıy .  W h e n  th e  te m p e ra tu re  o f th e

0 .  2 4 1 k g , a n d  th e  a m m e te r a n d  v o ltm e te r re a d in g s  iu e re

w a s  1 0 7 1  K
'

.  T h e  m a s s  o f liq u id  in  th e  c a lo rim e te r w a s

th e  c a lo rim e te r , t h e  h e a te r , th e  s tirT e r a n d  th e  th e rm o m e te r

th e  s p e c ific  h e a t c a p a c ity  o f a  liq u id .  T h e  to ta l h e a t c a p a c ity  o f

T h e  fig u re  s h o w s  th e  a p p a ra tu s  u s e d  in  th e  d e te rm in a tio n  o fS P 1

S e ıf - P ra c t ic e  Q u e s t io æ

5 6  S ta te  h o w  th e  in te rn a l e n e rg y  o f a  b o d y  is  re la te d  to  its  te m p e ra tu re .

c o n s e ıv a tio n  o f  e n e rg y .

5 5  S ta te  th e  liis l la w  o f  lb e m o d y n a m ic s  a n d  e x p la in  h o w  it is  a n  a p p ıic a tio n  d  th e  p rin c ip ıe  o f

(I) a  s y s te m , O i) a n  id e a l g a s .

5 4  E x p ıa in  w h a t is  m e a n t b y  th e  i n t e r n a l  e n e rg y  U  o f

(ïıl) c o o lĺn g  e ffe c t a c c o m p a n ie s  e v a p o ra tio n .

s a m e  s u b s tn n c e ,

(ıı) th e  e p e c lfıc  la te n t h e a t o f v a p o ris a tio n  ie  h ig h e r th a n  s p e c ific  la te N  h e a t o f fu ılo n  ¢o r th e

(ı) m e ltin g  a n d  b o llın g  ta k e  p la c e  w ith o u t a  c h a n g e  in  te m p e ra tu re ,

5 3  E x p ıa ın , u s in g  th e  k ln e tlc  m o d e l o f m a tte r , w h y

(ı) fu s ıo n , (lı} v a p o rlz a tio n .

5 2  D e fin e  s p e c lllc  la te n t /ło a t, a n d  o u llin e  ttn  m a in  p rin c lp łe ı o f łıı d e lo rm ln   · Ilo n  fo r

(ı) a  B o ıld , {ıı} a  llq u ld

5 1 D e fin e  s p e  lie a t c a p a c ? v ,  a n d  o u llin e  th e  m o ln  p rln d p ıe ı o l llı d e le rm ln a llo n  fo r

ie lļE t h e s k  Q u

T u to  H a  k X M . .

ザ匠禹員 弓召 P H V ııC ı D E P 几只了鬧巨树了
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(c ) C a lc u la te  th e  to ta l h e a t in p u t in  s ta g e  (i) .

(b ) D e te rm in e  th e  w o rk  d o n e  b y  th e  g a s  in  s ta g e  (I) .

p re s s u re  a n d  v o lu m e ,

(a ) ıllu s tra te  th e s e s  c h a n g e s  o n  a  p
- V  d ia g ra m  la b e lle d  w ith  th e  a p p ro p ria te  v a lu e s  o f

e x tra c te d  ın  th is  s ta g e  Is  6 3 1 ,

(i ) c o o le d  a t c o n s ta n t v o lu m e  to  th e  o rlg ln a l te m p e ra tu re  o f 3 0 0  K .  T h e  h e a t

(I) h e a te d  a t c o n s ta n t p re s s u re  to  4 5 0  K , a n d  th e n

T h e  g a s  is  th e n

p re s s u re  o f 1 .  0  × 1 0
6 

P a  a n d  te m p e r a tu re  o f  3 0 0  K ,

S P 7  A  c y lin d e r fitte d  w ith  a  fric tio n le s s  p ıs to n  c o n ta in s  5 ,  0  × 1 0
4  

m
a  

o f  a n  id e a l g a s  a t a

re m a in s  th e  s a m e  e v e n  th o u g h  m e c h a n ic a l w o rk  is  d o n e  o n  th e  s y s te m .

E x p la in  w h y , in  th e  is o th e rm a ı c o m p re s s io n  o f a n  ¡d e a l g a s , th e  in te rn a l e n e r9 V

(b ) H o w  is  a n  is o th e rm a ı c o m p re s s io n  o f a  g a s  a c h ie v e d  in  p ra c tic e ?

S P 6  (a ) E x p la in  w h a t is  m e a n t b y  a n  is o th e rm a l c h a n g e .

(c ) th e  e n e rg y  tra n s fe rre d  to  th e  g a s  b y  h e a t .

(b )

'

th e  in c re a s e  in  its  in te rn a l e n e rg y  a n d

(a ) th e  w o rk  d o n e  o n  th e  g a s ,

A s s u m in g  th a t th e  g a s  is  id e a l
, c a lc u la te

S P 5  A  1 .  0 0  m o l s a m p le  o f a rg o n  g a s  is  h e a te d  a t c o n s ta n t p re s s u re  fro m  3 0 0  K  to  4 2 0  K .

d o n e  a n d  2 0 0 1  o f  h e a t is  ıo s t .  C a lc u la te  th e  in c re a s e  in  th e  in te rn a l e n e rg y  o f  th e  g a s .

S P 4  A n  id e a l g a s  c o n ta in e d  w ith in  a  p is to n - c y lin d e r a s s e m b ly  is  c o m p re s s e d .  5 0 0 1 o f w o rk  is

th e  a c c u ra te  d e te rm in a tio n  o f  th e  s p e c ific  h e a t c a p a c itie s  o f  Ħu id s .

(b ) E x p la in  th e  fe a tu re s  o f th e  c o n s ta n t- flo w  m e th o d  th a t m a k e s  it p a rtic u la rly  s u ita b le  fo r

(a ) C a lc u la te  th e  s p e c ific  h e a t c a p a c ity  o f th e  g a s  a t c o n s ta n t p re s s u re .

0 .  16  W , th e  te m p e ra tu re  d iffe re n c e  b e tw e e n  th e  o u tle t a n d  in le t is  2 .  5  K .

flo w s  in to  th e  tu b e  in  9 0  s  a n d , w h e n  e le c tric a l p o w e r is  s u p p lie d  to  th e  h e a te r a t a  ra te  o f

th e  g a s  a s  it e n te rs  a n d  a s  it le a v e s  th e  tu b e .  3 .  0 × 1 0
3  

m  
3  

o f  t h e  g a s  o f  d e n s it y  1 .  8  kg  m
-

3

p re s s u re  c o n ta in s  a n  e le c tric  h e a te r a n d  th e rm o m e te rs  fo r m e a s u rin g  th e  te m p e ra tu re  o f

A  th e rm a lly  in s u la te d  tu b e  th ro u g h  w h ic h  a  g a s  m a y  b e  p a s s e d  th ro u g h  a t c o n s ta n t

tim e /s

0 1 0 0  2 0 0  3 0 0  4 0 0  5 0 0

2 0ğ

U  1 1 0  
«

(b ) th e  s p e c ific  h e a t c a p a c ity  o f liq u id  X .

s o lid ,

(a ) th e  s p e c ific  la te n t h e a t o f fu s io n  o f th e

18 0 0 1 k g
-

'

K
-

1

,  
c a lc u la te

If th e  s p e c ific  h e a t c a p a c ity  o f th e  s o lid  is

o f th e  m a te ria l v a rie s  a s  s h o w n  in  th e  g ra p h .

c o n ta in e r a t a  c o n s ta n t ra te ,  T h e  te m p e ra tu re

A  c e rta in  s o lid  X  is  h e a te d  in  a n  in s u la te d

S P 3

S P 2

Y E A R  5 4  P H Y S IC S  D E P A R T M E N T
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(N 0 6 /110 2 - p a rt)

s u b s ta n c e  is  g re a te r th a n  its  s p e c ific  la te n t h e a t o f fu s io n  【2 j

(d ) E x p la in , in  te rm s  o f in t e r n a l e n e rg y , w hy th e  s p e c ific  ıa te n t h e a t o f v a p o ris a tio n  o f a

w a te r v a p o u r a t th e  s a m e  te m p e ra tu re  
[3 ]

(c ) U s in g  y o u r a n s w e r in  (b ) , c o m p a re  th e  in te m a ı e n e rg y  p e r u n it m a s s  o f w a te r a n d

(b ) S ta te  w h a t is  m e a n t b y  th e  加 加  m a ı e n e ıg y  o f a  s y s te m  [2 ]

v a p o u r a t th e  s a m e  te m p e ra tu re  
[4 ]

(a ) C o m p a re  th e  p a « e m  o f m o v e m e n t a n d  th e  s p e e d  o f m o ıe c u ıe s  in  w a te r a n d  w a te r

3 0  °C , c o e x is t.

In  a  s p a c e , s u c h a s  a  s w im m ın g  p o o l e n c lo s u re , w a te r a t 3 0  
°
C  a n d  w a t e r  v a

p o u r , a ls o  a t
D 5

(b ) C a lc u la te  th e  v a lu e  fo r th e  s p e c ific  la te n t h e a t o f v a p o ris a tio n  【3 】

m a s s  m  ls  d e te rm in e d  fo r tw o  d iĦe re n t v a ıu e s  o f P  
【1 】

(a ) S u g g e s t w h y , 
in  o r d e r  t o  o bta in  a  re lia b ıe  re s u lt fo r th e  s p e c ific  la te n t h e a t, th e

密 密
ıi m 】

b 

::

to  p w e r  

s U p p ly

D a ta  fo r th e  p o w e r P  a n d  th e  m a s s  m  fo r tw o  d iffe re n t v a lu e s  o f P  a re  s h o w n .

m a s s  m  o f  w a te r e v a p o ra te d  in  5 .  0  m in u te s  is  d e te rm in e d .

p o w e r  s u p p ıie d  to  th e  h e a te r is  m e a s u re d  w h e n  th e  w a te r is  b o ilin g  a t a  c o n s ta n t ra te .  T h e

w a te r .  W a te r is  b o ile d  in  a  b e a k e r  b y  m e a n s  o f  a n  e le c tric  h e a te r
, a s  s h o w n  in  th e  fig u re .  T h e

A  s tu d e n t c a rrie s  o u t a n  e x p e rim e n t to  d e te rm in e  th e  s p e c ific  la te n t h e a t o f  v a p o ris a tio n  o f

te m p e ra tu re  o f 2 5  
°

C  in  a  
g

la s s .  D e te rm in e  th e  f¡n a l te m p e ra tu re  o f th e  d rin k .  [3 ]

10 0  g  o f ic e  c u b e s  a t a  te m p e ra tu re  o f - 1 5  °
C  a r e  d r o

p p
e d  in t o  2 0 0  

g  
o f  w a t e r  a t  a

C a ıc u la te  th e  m a s s  o f th e  s te a m  th a t m u s t h a v e  c o n d e n s e d  [3 ]

a t 0  
° 

C .  A  je t s te a m  is  b lo w n  th ro u g h  th e  w a te r u n til th e  te m p e ra tu re  re a c h e s  3 0  
° 

C .

A  w e lı- la g g e d  c a lo rim e te r o f  m a s s  1 2 0  g  c o n ta in s  2 0 0  g  o f w a te r a n d  5 0  g  o f  ic e , in itia lly

kg .  (A s s u m e  th a t th e  h e a t tra n s fe rre d  to  th e  b e a k e r is  n e g lig ib le .)

ic e  re m a in s  u n m e lte d .  S h o w  th a t m -
1 .  12 3 M - 0 .  2 5 2 , w h e re  m  a n d  M  a re  m e a s u re d  in

- 2 0  °
C  is  d r o p p e d  in t o  it .  W h e n  th e  s y s te m  re a c h e s  th e rm a l e q u ilib riu m , a  m a s s  m  o f

A  th e rm a lly  is o la te d  b e a k e r c o n ta in s  1 .  0 0 0  kg o f w a te r a t 2 0  
°

C .  A  m a s s  M  o f ic e  a t

S p e c ific  h e a t c a p a c ity  o f C o p p e r (fo r th e  c a ıo rim e te r) 3 8 0 1  k g

-
'

K
-

1

2 0 5 0  J kg
-

'

K
-

1S p e c ific  h e a t c a p a c ity  o f ic e

S p e c ific  la te n t h e a t o f v a p o ris a tio n  o f w a te r 2 .  2 6  × 1 0
8  

1  k g

-
1

S p e c ific  la te n t h e a t o f fu s io n  o f w a te r 3 .  3 3  × 1 0
s  

J  k g

-
1

S p e c ific  h e a t c a p a c ity  o f w a te r 0 9 0 1 kg
-

'

K
-

1



4

V o lu m e

[2 ]k ,

p re s s u re

e n e rg y  ın  te rm s  o f Q  a n d  W .

D e te rm in e  th e  to ta ı In c re a s e  ın  ın te rn a l

T h e  in te rn a ı e n e rg y  ls  th e n  U z ·

v a lu e .

u n til th e  p re s s u re  ris e s  to  lts  o rıg in a l

th e  v o lu m e  c o n s ta n t a t its  n e w  v a lu e ,

H e a t Q  is  th e n  s u p p lie d  to  It, ke e p in g

a d ia b a tic a ııy  b y  d o in g  e x te rn a ı w o rk  W ,

in te rn a ı e n e rg y  U 1 is  a llo w e d  to  e x p a n d

D 9  A  s a m p le  o f a n  id e a ı g a s  in itia lly  h a v in g

e n e rg y  o f th e  g a s  
[2 ]

e x p a n s io n  fro m  a  v o lu m e  o f 0 .  0 3 0  m
a  

to  0 .  0 3 5 m
a

.  D e te rm in e  th e  in c re a s e  in  th e  in te rn a l

8 0 0 1 o f h e a t is  tra n s fe rre d  to  th e  g a s  s u c h  th a t th e  g a s  u n d e rg o e s  a n  is o b a ric

D 7  A n  id e a ı g a s  c o n ta in e d  w ith in  a  p is to n - c y lin d e r a s s e m b ly  h a s  a  p re s s u re  o f 1 0 0  k p a .

(N 0 7/1106 -

p a rt)

re s u lt o f in c re a s in g  its  p re s s u re  [2 ]

2 5  °C  【11

H e n c e  c Ħlc u la te  th e  in te rn a l e n e rg y  o f o n e  m o ıe  o f a ir a t a  te m p e ra tu re  o f

6 .  1 7  × 1 0
-

2 1  

1 .  A s s u m e  th e  a ir b e h a v e s  a s  a n  id e a l g a s  [2 ]

S h o w  th a t th e  in te rn a l e n e rg y  o f a  m o le c u le  o f a ir a t a  te m p e ra tu re  o f 2 5
°

C  is

fa llin g  b e lo w  3 .  2 3 × 1 0
6  

P a  [2 ]

m o re  th a n  e n o u g h  a ir in  it to  s u p p ly  fo u r ty re s  a s  in  ( i) , w ith o u t th e  p re s s u re

is  fille d  w ith  a ir a t a  p re s s u re  o f 8 .  7 2  × 1 0
6 

P a .  S h o w  th a t a t 2 5  
°C , th e re  is

A  p o rta b le  s u p p ly  o f a ir u s e d  to  in fla te  ty re s  h a s  a  v o lu m e  o f 0 .  0 10 8  m
a 

a n d

a m o u n t o f a ir in  m o le s  w h ic h  h a s  to  b e  s u p p lie d  a t c o n s ta n t te m p e ra tu re  [3 ]

2 .  6 1× 1 0
5 

p a  to  3 .  2 3  × 1 0
6 

P a .  A s s u m in g  th e  a lr is  a n  id e a l g a s , c a ıc u la te  th e

te m p e ra tu re  is  2 5  
° 

C , th e  p re s s u re  in  th e  ty re  h a s  to  b e  in c re a s e d  fro m

A  c a r ty re  h a s  a  fix e d  in te rn a l v o lu m e  o f 0 .  0 12 0  m
a

.  O n  a  d a y  w h e n  th eD 6

Y E A R  5 - 6  P H Y S ıC S  D E P A R T M E N T
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5

D 8  3 0 0  1

D 6  0 .  2 9 6  m o ı ; 3 7 1 0  J  ; 1 1 0 0  1

D 4  2 .  3 0  × 1 0  
e 

J  k g  

4

D 2  0 .  0 19 4  kg

E l ș ç u ș ș .  Ą R

h e a t s u p p ıie d  in  1 c y c le

5 .  T h e  e ffic ie n c y  o f a  h e a t e n g in e  is  d e fin e d  a s  e  = , 

n e t w o rk  d o n e  in  1 c y c le

4 .  C p
- C y  

=  R , th e  ld e a ı g a s  c o n s ta n t.

3 .  F o r a n  a d ia b q tic  c h a n g e  (o r p ro c e s s ) , p v r ' c o n s t a n t , w h e re  7  
=

v o lu m e ,

h e a t n e e d e d  to  ra is e  th e  te m p e ra tu re  o f o n e  m o le  o f th e  g a s  b y  1 K  a t c o n s ta n t

2 .  T h e  p ń n c lio a ı m o ta r  h e a t c a p a c ity  o f a  g a s  a t c o n s ta n t v o lu m e , C y , is  th e  a m o u n t o f

p re s s u re .

h e a t n e e d e d  to  ra is e  th e  te m p e ra tu re  o f o n e  m o le  o f th e  g a s  b y  1 K  a t c o n s ta n t

1 , T h e  p rin c ip a l m o ta r  h e a t c a p a c ity  o f a  g a s  a t c o n s ta n t p re s s u re , C p , īs  th e  a rn o u n \ o t

A d d ıtıo n a ı ı m ï m  g iv e n  m æ

S h o w  th a t th e  e ffic ie n c y  o f a n  e n g in e  o p e ra tin g  in  th is  id e a liz e d  d ie s e l c y c le  is

Ve  V c  V A

p ro c e s s e s "

,--
"

;
' " m c " " '

C o m b u s tio n  o c c u rs  d u rin g  th e  e x p a n s io n  B  C , w h ic h  is  m o d e ıe d  a s  a n  is o b a ric  p ro c e s s .

s h o w n  b e ıo w .  F u e l is  s p ra y e d  in to  th e  c y lin d e r a t th e  p o in t o f m a x im u m  c o m p re s s io n , B .

A n  id e a ıiz e d  d ie s e ı e n g in e  o p e ra te s  in  a  c y c ıe  k n o w n  a s  th e  a ir - s ta n d a rd  d ie s e l c y c ıe  a s

今

台

C 2

W h a t p o w e r m u s t th e  e x h a u s t a n d  c o o lin g  s y s te m  tra n s fe r o u t o f th e  e n g in e ?

(b ) W h a t is  th e  m e c h a n ic a l p o w e r o u tp u t o f th e  e n g in e ?  Ig n o re  fric tio n .

c o m b u s tio n  is  4 .  0 3  × 1 0
7

1  L
-

'

?

(a ) H o w  m a n y  litre s  (L ) o f fu e l d o e s  it c o n s u m e  in  1 h o u r o f o p e ra tio n  if th e  h e a t o f

7 .  8 9  × 1 0
3

1  a n d  e x h a u s t 4 .  5 8  × 1 0
3

1  f o r e a c h  r e v o lu tio n  o f th e  c r a n k s h a ft .

A  m u ltic y lin d e r g a s o lin e  e n g in e  in  a n  a irp la n e , o p e ra tin g  a t 2 5 0 0  re v  m in
-

1

,  
ta k e s  in  e n e rg y

C 1

[4 m l ◆ n g in g  Q u e s tio n s



fro m  o r ıo s s  to  th e  s u rro u n d in g s .

n e e d  to  ta k e  in to  a c c o u n t th e  h e a t g a in

h e a t fro m  th e  s u rro u n d in g s ,  T h e re  is  n o

a p p a ra tu s  is  n e ith e r lo s in g  n o r g a in in g

e q u a ı to  th a t o f th e  s u rro u n d in g s
, 
th e

W h e n  th e  te m p e ra tu re  o f th e  liq u id  is(b )
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E n e rg y  s u p p lie d - E n e rg y  g a ın e d

S P 1 (a ) In  o n e  s e c o n d ,
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in te rn a l e n e rg y  o f th e  s y s te m , a n d s o  in te rn a t e n e rg y  in c re a s e s .

o f h e a t s u p p lie d  o r w o rk  d o n e  o n  th e  s y s te m  o r b o th  a n d  th e s e  a re  tra n s fo rm e d  in to

In  a  th e rm o d y n a m ic  ś y s te m , th e  e n e rg y  th a t e n te rs  a  s y s te m  c a n  b e  e ith e r in  th e  fo rm

fo rm s  e n te rin g  th e  s y s te m .

o f th e  m o le c u le s  w ith in  th e  s y s te m ,  it c a n n o t in c re a s e  u n le s s  th e re  is  e n e rg y  o f o th e r

S in c e  th e  in te rn a t e n e rg y  is  th e  s u m  o f th e  m ic ro s c o p ic  k in e tic  a n d  p o te n tia l e n e rg ie s

c a n  b e  c h a n g e d  fro m  o n e  fo rm  to  a n o th e r .

T h e  p rin c ip le  o f c o n s e rv a tio n  o f e n e rg y  s ta te s  th a t e n e rg y  c a n n o t b e  c re a te d  o r d e s tro y e d , b u t

s y s te m  a n d  th e  h e a t s u p p lie d  to  th e  s y s te m .

its  s ta te  ; th e  in c re a s e  in  th e  i n t e r n a l  e n e rg y  o f a  s y s te m  is  th e  s u m  o f th e  w o rk  d o n e  o n  th e

T h e  firs t ıa w  o f th e rm o d y n a m ic s  s ta te s  th a t th e  in te rn a l e n e rg y  o f a  s y s te m  d e p e n d s  o n ly  o n

o f th e  g a s  m o le c u le s .

¡n te m a l e n e rg y  o f a n  id e a l g a s  is  th e re fo re  th e  s u m  o f a ll th e  m ic ro s c o p ic  k in e tic  e n e rg ie s

e a c h  o th e r .  T h u s , t h e  p o te n tia l e n e rg y  a s s o c ia te d  w ith  id e a l g a s  m o le c u le s  is  z e ro .  T h e

(ii) F o r a n  id e a l g a s , th e  a s s u m p tio n  is  th a t th e  m o ïe c u ïe s  h a v e  n e g ıig ib le  in te ra c tio n s  w ith

kin e tic  a n d  p o te n tia l e n e rg ie s  o f th e  m o le c u le s  w ith in  th e  s y s te m .

5 4  (i) T h e  in te rn a l e n e rg y  U  o f a  s y s te m  c a n  b e  e x p re s B e d  a s  th e  s u m  o f a ıl th e  m ic ro s c o p ic

5 1 R e fe r to  n o te s  P g  3
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e n e rg y .

a t w h ic h  h e a t is  e x tra c te d  fro m  th e  g a s  ; h e n c e  th e re  is  n o  c h a n g e  in  th e  in te rn a l

(c ) F o r is o th e rm a l c o m p re s s io n , th e  ra te  o f w o rk  d o n e  o n  th e  g a s  is  th e  s a m e  a s  th e  ra te

m a in ta in  a  c o n s ta n t te m p e ra tu re .

c o m p re s s io n  is  d o n e  s lo w ly , in  s m a ll s te p s , to  a llo w  fo r h e a t flo w  o u t o f th e  g a s  to

th in - w a lle d , a n d  g o o d  c o n d u c tin g  v e s s e l p la c e d  in  a  te m p e ra tu re  b a th .  T h e

(b ) ls o th e rm a l c o m p re s s io n  o f a  g a s  c a n  b e  a c h ie v e d  in  p ra c tic e  b y  k e e p in g  th e  g a s  in  a

c o n s ta n t te m p e ra tu re  c o n d itio n , i.  e .  A T  =  0 .

S P 6  (a ) Is o th e rm a l c h a n g e  re fe rs  to  th e  c h a n g e  in  p re s s u re  a n d  v o lu m e  o f a  g a s  u n d e r a

H e a t e n e rg y  tra n s fe rre d  to  th e  g a s  ls  2 4 9 0 1 .

Q  =  A U - W - 14 9 5 ,  8 - (- 9 9 7 .  2) =  2 4 9 3 - 2 4 9 0 1 (3 s f)

A U  =  Q  +  W

F irs t ıa w  o f th e rm o d y n a m lc s ,

a n d  o u tle t te m p e ra tu re s  re m a in  a t th e  s a m e  v a lu e s  a s  th a t o f th e  firs t e x p e rim e n t .

w ith  a  d iffe re n t flo w  ra te  a n d  a d ju s tin g  th e  p o w e r o f th e  h e a tin g  c o il, s u c H  th a t th e  in le t

T h e  h e a t lo s s  to  th e  s u rro u n d in g s  c a n  b e  e lim in a te d  b y  re p e a tin g  th e  e x p e rim e n t a g a in

c a n  b e  ig n o re d .

(i.  e .  Th e  s y s te m  h a s  re a c h e d  s te a d y  s ta te ) .  A s  s u c H , th e  h e a t c a p a c ity  o f th e  a p p a ra tu s

(b ) M e a s u re m e n ts  a re  o n ly  ta k e n  w h e n  th e  in ıe t a n d  o u tle t te m p e ra tu re s  h a v e  s ta b ilis e d
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(a ) X  ta k e s  2 0 0  s  to  m e lt .  (b ) T h e  te m p e ra tu re  o f X  in c re a s e s  o v e r
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S P 2 S in c e  p o w e r is  c o n s ta n t,
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H e n c e , s ta g e  (i) h a s  a  h e a t g a in  o f 8 8 1 .

Q  =  6 3 + 2 5 - 8 8 1

6 3  =  Q  +  (- 2 5 )

A U  =  Q  +  W

F o r s ta g e  (i) , U  =  + 6 3 1

s ta g e  (ii) s in c e  th e  fin a l te m p e ra tu re  is  th e  s a m e  a s  th e  in itia l te m p e ra tu re .

S in c e  U  o n ıy  d e p e n d s  o n  T  fo r a n  id e a l g a s , th e re  is  n o  c h a n g e  in  d u  a t th e  e n d  o f

T h e rm o d y n a m ic s

F ro m  s ta g e  (ii) , fo r a  c o n s ta n t v o lu m e  p ro c e s s , a p p lyin g  th e  F irs t L a w  o f(c )

 25  1�

U s in g  .  A t  c o n s t a n t p ,

W  =  P Ą V - P 1 ( - V )

V
, 

=  5   · 0 × 1 0
- 4  V

,

S P 7  (a )
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