
� 1. Ff31Ff W-IT CO2 � m � sfi1ffi: 24.57 KW-IT 216.55 K f I � 'ffltif cfil 
?:if�·tf'-Ht cl?.ff lfil{ .. �i�c! �-ij cqcffl �I 

� cl1QllA (cffi! q;r) � C, .� K at:1'1 Lt>i�'16i�c F � qm 1l �. mr 

K = ° C + 273.15 
C F-32 ----
5 9 

K -273.15 F -32 ------
5 

� Ne cf;J � � (�) = 24.57 K 

CO2 c1;J � � (T2 )=216.55K 
�"1tA°"tN, °C=K-273.15 

Ne cffl � � t 
1 
°c = 24.57 -273.15 = -24a5B 0c 

CO2 c1;J � � t 2 
°C = 216.55 -273.15 = -:-- 56.60°C 

K -273.15 = F -32
5 9 

F = (K,-- 273.15) x � + 32 
5 

sloQ 'a; dl<fl£1 W11 
Thermal Properties of 

Matter 

Chapter-11 
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Rr.r 10. 50 cm�� 3.0 mm cllfficfil'�ifu@cfil'�cil'��� 
cllfficfil'fcfim�cfil'���ll<Ufl �-q"'Ff� 40°C -q'{t, ffi 250°C 
-q'{ � � cfil' � if � llftc@;:r m? � � -q'{ � m-cft'lJ � � 
m? � * ft:Rf cil' JmR * � ¥ffl -rar 1l<U t, <� � � * � JmR 
��: = 2.0x 10-5 K-1, �= l2x 10-5K-1 ll)

� � t, �crrq �)=(40+273)K=313K 

� crrq (T
2 

) = (250 + 273) K = 523 K 
crrq it cfcG (AT)= 523- 313 = 210 K 

��u;v� 
��(�)=50cm 

� lRfR � ex= 2.0 x 10-5 /K
� � U2 )=l1[1 + ex An

= 50[1 + 2.0 X 10-S X 210] 
= 50 X 1.00420 
= 50.21cm 

� it cfcG (A/)= 1
2 

- � = 50.21- 50 
= 0.21 cm 

��u;v� 
��(I{)= 50cm 

�JRJR � rt=12 x10-5/K
� � (/2) = /{(1 + ex' AT)

= 50 [1 + 12 x 10-5 x 21 O]
= 50 X 1.00252

= 50.126cm 
� it cfcG (M') = 12 - I{ 

= 50.126 - 50.0 = 0.126cm 
�it� cfcG =Ill+ Ill'

= (0 .21 + 0.126) cm 
= 0.336cm 

3IB: � tR � � � � � � "ij; AA� � � t1 

� 11. FffiRRq;r 311'l@;rJmR� 49x 10-51Kt1 mt1if 30°c cfil'��
-q'{ ��if� � llftc@;:r tWTT? 

� �t, �cf>TJRJR�(y)=49x10-5/K 

crrq it cfcG (Ill) = 30°C 
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'ffi"Cr � lf � � (df) = 1.5 X 106 X � J
100 

dE = 7.5 x 105 J 

dE=msM 

M = dE = 7.5 X 105 

ms 8 x 0 .91 x 103 

= 103°c 

�13. 2.5kg�*�*����-ij500°Cacli��* 
����-�'tlt��'11Tffl'tl llfffiftft���cfit affi:.tcnM 
'qffl � t? � <fit fc1ftJ! � � =0.39Jg-1 1\1 ; °ifqj <fit��

= 335Jg-11

oJQ���llt�<il�� 
Q = mst:J.

�.m=�cfiT� 
S=�q,'}�� 

otn M =oJQif��I 
� �� � llt � <il 11{ � (f.lt@olQ�) 
Q=ml, �L��if���I 

eti-1' �t, "$ftRicfficp<l>T�(m)=2.5kg 

'ffi"Cr -q � (At)= 500°C 
� � (s) = 0 .39J/g-K = 390J/kg-K 

��°T<f � (L)=335J/g 
= 335 X 10

3 J/kg 
"$ftR � am 3ffiITfire � 

01 = msAt = 2.5 x 390 x 500J 
lfRT � "ij"Q) <l>T � m tt

����(Q2 )=m'L 
"$ftR�am3ffiITfire�=�lf�� 

01 =02 
msM =m'L 

m' = mst:J = 2.5 x 390 x 500
L 335 X 103 

= 1.455kg 
= 1.5kg 
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� 14. � � cfft � � � * w;utr-q 0.20 ·kg*�*�� 
1so0c "tR��, �alit* a,6'uq1cft (�� = 0.025kg), � 21

°

c 

q;r 150 cm3 
� ,roi,-qfim?«�t1 affllirmtr 40°C ti �cf,l�� 

%1IR'ffl q!lcfifcld �I ��-q ���8Joft<4 •PH�{��� 
t, 'ijif cp;Jf o1TtfcfiT � � cf,l � � � * qj{{j�qi 'tJR � � 'tJR 
�3Nc:frq;i:J? 

� �l �"ij,�cf>l�(m,)=0.20kg 

� "ij, � cf>l t'fTCI' (t 1) = 150°C 
�clHH;iRI cf>l t'fTCI' (t 2) = 27°C 

f;JJWJT cf>l � t'fTCI' (t) = 4CfC 
�e1HH;iR1 lt � cf>l 3lTlRA = 150 cm 3 

'$cih"1f&IRI lt � cf>l � = V x p 
= (150x 10-6m3 ) x (1 x 103 kg/m3 ) 
= 150 x 10-3 kg 

�cihlf&IRI cf>l � � = 0.025 kg = 25 x 10-3 kg
������5tl 
��GRTcft��� 

01 = m,s(t 1 - t 2) 

= 0. 20 X S X (150 - 40) 
= 0.20 XS X 110 = 22 S 

� � �J1'<"1f&IRI am���� 

02 
= (150 X 10-3 + 25 X 10-3 ) X S

2 
X (40-27) 

= 175 X 10-3 X 4.2 X 103 X 13 
= 175 X 4. 2 X 13 

�e1�:ftf&IRI � � �, 
<ft��=��� 

01 =02 

22S = 175 X 4.2 X 13 

S = �75 X 4.2 X 13
22 

=· 434 J/kg-K 

= 434 J/g-K = 0.434 J/g-K
1000 

� q1g+-1°-se1 11 afll � � � t, tf"if mg� � � � llA � q;+-j" 

�I 
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� 15. ��1'm��_ffltr"tR:'qJffl'�� �aif���';ft;1 
�1ll(l 

�1:gf1Gt'1 
"ihg�)Gt-1 
� 
�� 

. ...-(.II��� � 
(Cv) cal tnor·1 

·K-
1 

4.87 
4.97 
5.02 
4.99 

cfflcR '1)./icffii�-s 5.01 
� 6.17 

� 1'm q,'t -qrcfi � 'qJffl' � � � � � 1'm q,'t 'qJffl' � 
� � � � � � � t1 Sttfti:filt'ii:fi �-q � � � � q,'t 
'qJffl' � � � 2.92 cal/mol-K mtft "ti � 3RR 'i:fiT �sili:fi(Uj �I 
c@)tR��� �'qR (�q,'t amTJ) �� 3lJtrcp;Jf��t? 

lrn � -fj cft .yt �1ft iWf �q'<�i'j<t> �I fgq'<�i'j<t> i)m c#r � c#r � 5 
mcfi t � � � � -fj � c#r � 3 mcfi t, 3@: �q'<�i'j<t> im c#r 
lffi.R � � 5 x !:!. = 5 x 1.99 = 4.95 cal/mol-K ti � � -fj cft -It �

2 2 

�311 � � t-� -qi)��� iffi -fj � �i'1i-fl'<Dfl4 l'lfff 
� t � �Q-<Jli'j<t> � "fj �Mi-f!'<ufl4 llfff � mllf-W2J � 7Tfa WITT� 
llfff 1ft mcfi t I

t 
§ 56.0 
� 
Q,, 

II 

1 -78.5° -�6.6° 20° 31.1° 

am: �Q'(�j'jqj iffi cf>T mtJ 1°C � � � � -�-11'11-fl-<Dfl4, � t'f� 
l!°R �311 -ct>) � -fj cZflJ mcfi t am: �4-<'ii'j<t> im � � � � � 
� � � lffirR � � � � mcfi t1 
Cl2 � mtJ lR � Tffa, � llfff � �Hi-tt-<0fi4 7Jfa � t1 �
� iWf (�q'<�l'jq,) WcR>f �Hi-tt-<0fi4 -qcj � "lJM � � t1 3@: Cl2 � 
� � � � -l)m � lffi.R � �311 � � mcfi t1 
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