
 

[ 2jk msgqj n,kak'

1. LV�VNDYUGOGU� X'Ç� IRD\KOD� RUN�� F�IKD� 7�D� dÂ�KOD� ��� OUN� dÂKG� \G� WX� dÂKG� ZK�D� dÁ� OG.DYK�
PV�VIM�VND��ODIMNDIND�¹ND�O XN�PV�V� IU\V�R#

 (1)  I�G�IQ�D�G��IXG�LDOG   (2) XT\TÇ�X���LVI�NDJIU�JG
 (3)  ELDLG��LVI�NDJIU�JG    (4) ��D�G��IXG�LDOG

2. XGNM�dU�.�PRD2�VIK\V�PV,DJK���VPVY�\G�IP��GD©N�dU.K�ZGU¸1�MNDIND�PV�VIM�VND
 (1)  XT/�O \UK��ZGXG<K�\G����\ÑK�� ��K
  (2) ZGXG<K�����\ÑK�\G�XT/�O \UK�� ��K

 (3)  ���\ÑK��ZNDNIL��GD�K�\G�ZGXG<K�� ��K
 (4) XT/�O \UK�����\ÑK�\G�ZGXG<K�� ��K


3. LDMMND2+�GM�RODMN�PT,DPKOJ�NVRLTNOD�MNDIND�O XOD�R# 
 (1)  MH�D�IRGY¸ (2) �LD�QT   (3)  J��KVYHODLD (4) mskak 

4. K¸�P��IRD<KO��K¸�NV<D���OG�KO���dM�D�MN�WO�X�ÂI<D,KOJ�ZK�D�dÁND�LX44\KOD�\ÌNDMNT��QNDIND��
 (1)  P��FGM�I�LVNV
   (2)  PØLU�PRD2�VK�I�LVNV

  (3)  �\NK�I�LVNV
   (4) �IIFM�I�GD�K�I�LVNV


5. P��IUGD\G���K�ZGI�GDOK�IRLJ�MH¬I¸�S�NK�\ÌNDMNDIND    
 (1)  LNDNXN�S�NKOD�I�LKV
 (2) 2N�P��1GMU��6�S�NKOD�I�LKV

 (3)  5.�P��1GMU��6�S�NKOD�I�LKV
� (4) 2N�� UH�DMGMU��6�S�NKOD�I�LKV
   

           
6. Â�HND�L[U&,.K�L_\G�NVRLTNOD�MNDIND� 
 (1)  FG�VO�MINGDR+GN�� ��L� ND�L[U&,.K�OV�XKV
 (2) �­�U&,V��� ��L� ND�L[U&,.K�OV�XKV

   (3)  L�D�DM�LT�O ¸�\�D�� ��L� ND�L[U&,.K�OV�XKV
 (4) Z1K�1�¹�� ��L� ND�L[U&,.K�OV�XKV


7. P\����ZH�V��&,.�Z�ØND�I\GDU�IXGDNKO��&,.KOD�MNDIND�WK�    
 (1)  ZOGQNVO�L[IKGD�KOD�ÁXKV
 (2) E�ODO�ZMKM�PX.OD�:�DI�DFNK�OV�XKV

 (3)  UH³U�IIL��7LDILD�PØM\NK�ÁXKVV
� (4) E�G�MH­�LGNDÀ.KOD�KJI�D�O��VKG�DXO�ÁXKV


8. Z.TO�IIFM��G&,.K�IKGRG�NT��QN�P��2GN�I&,D���KOD�MNDIND�
 (1)  XGNM�ENDLVKT�VND�I\GDU�IXGDNK�NV,DPGRNK�K
 
 (2) PVÇUH�1GÂ�IKND�dM�MGKTM�NV,DPGRNK�K

 (3) XR+LGU�1GÂ�IKND�ÂNGOVØ�NV,DPGRNK�K

 (4)  MGKTI�GD�6K�NKV§UFND�1GÂ�IKND�IPGI\GU�NV,DPGRNK�K
 

9. <GO�IIL��MU���OV\VPKOD�P\���ODI½

  A - L\SU�IIL��
  B - R'9LD�U�IIL��
  C - II<�X�MG\VN6
� I¸MGKVND�ZdÁ�IIL��MNDIND�
 (1)  A \G B PXÑ
� (2)  A \G C PXÑ
    (3)  B \G C PXÑ
 (4)  A, B \G C LVK�D��X

10. P \G�Q KN�IMNLD�PØLU���D�DM�KJI�D���LVLTND�ÂLVND�PGNXGNK�1GÂ��OU¹ND�O��P�&,.KO�P���V0��P\��
�ODI½
�AMGKT�QTQT���XND�O��ÇU�12 cm nj i,lkak'&

  

PØLUK ��M44�OG�K�A¹NV�D� 	

P
Q

3.0
3.5

� I¸�ZNTM�NV�XNK�O��\HOV�OUH.�MNDIND�
 (1)  P PØLUIKD�ZGU�À�GM�Q PØLUIKD�ZGU�À�GMJ�MYG�MH­�K
  
 (2) P PØLUIKD�L44U�K�GPK�Q PØLUIKD�L44U�K�GPKJ�MYG�MH­�K

 (3)  P PØLUIKD�LT�IC�D�I½�K�Q PØLUIKD�LT�IC�D�I½�KJ�MYG�ZYT�K

 (4) P PØLUIKD�ZGU�À�GM�\G�LT�IC�D�I½�K�Q PØLUIKD�WX���D�DMM�J�LXGN�K
 
                          

ie,lsh hq;=hs (
 Ai&    ishÆ u m%Yakj,g ms<s;=re imhkak' 
� Aii&  �Z[O 1 isg 40 I�OD�P�<DNM�����ZH�V�(1), (2), (3) \G (4) PV�V� UHM�VND�NVMHUf�I\GD�MYG�D��H�IPN��
� ������I\GD�PV�V� U�I�GDUNDN
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11. P\��P��OG<�L�ONDN

  A - MLGP��.G��ZI2GD&,O�<VUGM�J�L¸QND2�I½
�
  B - IIMUL�ZGLGRNM����MLG����ND�¨�EfI¸
�
  C - MLG��U�IKD�I¸R�Z¸��ZY[� �I½
��
� E\��P��OG<�Z�ØND�NVMHUf�P��OG<K�P��OG<�MNDIND� 
 (1)  A  PXÑ
  (2)  B PXÑ
  (3)  A  \G�B PXÑ
  (4)  A�\G�C PXÑ
  
                 

1 ZM³K 2 
Z
M
³
K

3 
Z
M
³
K

4 
Z
M
³
K

dÁND�
L[/+GM

OG�K�

12. LDMG1GÂO�dÁ��\NKO�dÁND�L[/+GM��OG�K�LX��IMNLD�
jk ZGOGUK�P�LD�GUIKND��ODI½
�PØLU���D�DMKNDJ�ZNTM�
��VO�LX� �V��GMJ�P�D�M�ZH�V�ZM³K�MNDIND�

 (1) 1 
 (2) 2 
 (3) 3 
 (4) 4  

13. ¹NVUND�\G�fKXND�VM��PM�VN���VLD�ZGOGUKOD�MNDIND�
 (1) Z.TO���VL (2)  ZKNVO���VL� (3) PUXG.TO���VL�� (4) I�GD\O���VL

14. X44�ÀM+�� NOVND�L(Ç.T�L[IKGD�KO�M+44\�L44���K�P\���ODI½


  X

X

Y Z X::
:

� IX\V�X, Y \G�Z�PV�VIM�VND��
 (1)  H, N \G�O ÂK�\HOV�K
 (2)  H, O \G�N ÂK�\HOV�K
  (3) N, H \G�O ÂK�\HOV�K
 (4) O, N \G�H ÂK�\HOV�K


15. \6XJKV§�(Fe2 O3)�KOY�QMJ�7ODLV\U.K�OV�XJ�fkdyelafla ¹ND�O XN�ÀM+KJ�R#��   
 (1)  ldnka  (2)  OGQND�IXGINGODLKV«� (3) \TNT��D� (4) ZH�¹NVK¸

16. IPGLDPULD�\G�NKV§UFND�ZGMU��V�G�M� I½�WO�X�OG.DYKJ�ZK�D�X44�ÀM+�I½
�IPGLDPULD�\G�\KV«UFND�PX.OD�
ZY[� �MN�L[IKGD�IKD�L44���K�¹ND�O XOD�R#��   

 (1)  PH  (2)  PH2 (3) PH3  (4) PH4

17. LH�OVK�KT� �L[< RD2�GMOVND�KT�D�OGQND�YIKGODLKV«�MGKT�NVKHfKOD�NVPRMG��HN6X�L_\G�NTLTÇLT�X�O��XK�
MNDIND�¹ND�O XOD�R#��   

 (1)  \KV«IUGOGQNKOD�MG�IKD�R\NK�OV�X
�
  (2)  OH�DLVK¸�OGQIND§��GP�ÂIKGDFNKJ�1GFN�OV�X

 (3) OH�DLVK¸�OGQIND§�ZHLVªOD�Z¸�K�LX��P���VO��VKG�OUÁX

  (4) ILGD­K¸�OGQIND§�\KV«IUGODI�GDØOD�Z¸�K�LX��P���VO��VKG�OUÁX


18. MGKTI�GD�6K�OGQND�YIKGODLKV«�MGKTI½�WOVINOJ�QØND�IMNLD�OGQND�YIKGODLKV«�Z.T�R\KOJ�ZGLNDN�
P��XG.KOD�PM�VN�QM�ILGKG��N�ZH�
�IXKJ�I\D� M�MNDIND�   

 (1)  OGQNDM��\G�7ODLVFNDM��LXLD�GNVO�PHM�6X�K

  (2)  OGQND��¹NVUND�\G�fKXND�V�KN�Q\TU(P6�ZGOGU�IROOVND�PHM�6X�K
�
 (3) ÂÂ2�P��1MM�VND�NVPIRN�OGQND�YIKGODLKV«�MGKTI�GD�KJ�ZH� ß�ÁX�K

  (4)  7ODLVFNDM��YKV7ODLVFND�(O2) \G��ILGDND�(O3) KNTIMND�Q\TU(P6�ZGOGU�PHM�6X�K


19. �D�IMG�NDM��\G�OH�DLVK¸M��PUXG.TO�O��XG[O�PV�VIM�VND�9 \G�20 I½
�OH�DLVK¸�\G��D�IMG�ND�L[IKGDFNK�
Á� L(IRN� OH�DLVK¸� �D�IMGUKV«M�� EI�ODIJ��GDN� LHOHLDX� NVU(P.K� MNDIND� P\�� �ODIMN� O XN� U(P�
LJ\INND�R#�AOH�DLVK¸M��EI�ODIJ��GDNKOD���X�VND�R �D�IMG�NDM��EI�ODIJ��GDNKOD�× X�VND�R�NVU(P.K�I½
& 

 (1)  
× ×

× ×

× ×× �

× ×

× ×

× × × �F Ca F     (2) 
���

���

���

× �

���

���

���
× �Ca F Ca  

 (3)  
× ×

× ×

× ×

× ×
×�
×�

×�
×�F Ca F    (4)  

× × × ×

× × × ×

Ca2+F ï F ï
���

���

× × ×  �

× �

×  ×������    

20. �D�IOGDLD�(C6H12O6) 18 gOD�ZGL��H��F�IKD�fK�OU�500 cm3O�ÀGM.KOD�LGRN���
��HIQN��D�IOGDLD�ÀGM.IKD�
LGNDÀ.K�IOGPX.�R#�(H = 1, C=12, O = 16) 

 (1) 0.1 mol dmï� (2) 0.2 mol dmï�  (3) 4.0 mol dmï� (4) 20 mol dmï�  
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[ 4jk msgqj n,kak'

 
                    

ri†h 

}

14 cm

jdhqj 

(B)

jdhqj ri†h 

}5 cm

(A)

21. A yd B NXH�V�WDOGOGU�ÁÇUH�N��IROOD�� ��ULfK�O_OD�X�VND�
U(PIKD��ODIMN�PØf�MGKTMO�LXGN�LDOND2�IROOD�LVU�OU�we;' 
A \V�LVU�M44�MGKT�PØXGM�30 cm3 ls' B � ��LVU�M44�MGKTI½�PØXGM�
IOGPX.�I½�R#

 A:,D.�DMK�NVK��QM�L�ONDN
�MGKTI�GD�6K�P6YNK�76 cm Hg I½
	
 (1) 25.33 cm3 (2)  30 cm3

 (3) 30.33 cm3 (4) 228 cm3

             
22. P\���ODIMN�P���VO��VKGM�L�ONDN


  2H2O2(aq)   
MnO2   2H2O(l) + O2(g)

� \KV«UFND�IPIUGODLKV«�6.8 g OVND�NVPRMG����\HOV�7ODLVFND�MGKTI½�LDOND2K�IOGPX.�R#�(H = 1, O = 16)  
 (1)  1.6 g (2)  3.2 g  (3)  32 g (4)  320 g 

23. IPGLV��END2N�R\NIKND�<OD�VK�NVPRMN�WND‚XOVND�NVO �D�MN�PVJGU�ÇX�Â<DI�D,.K�O��ÂJ�W\V�P\��
�ODIMN�Æ�ZY[� �MN�QM�ZNGMU.K�ÂK


  A - ��V�I\M�D�OGQND�Z[< �
  B - �M�ÇUJ�D�R\NK�O��\HOV�MGKT
  C - OGQND�YIKGODLKV«�\G�F��MG,DP�
 PVJGU�ÇIX\V�E\���ODIMN�OMU�ÀM+�ZY[� �ÁX�WND‚I¸�LVÇ�Á�ZH�DI�D�ZL¸P44U�.�R\NKOD�QM�LNG��OUKV�R# 
 (1)  A  PXÑ
  (2)  A  yd B PXÑ
  (3)  B  yd C PXÑ
  (4)  A, B yd C hk ish,a,

24. �NTO�L�D�VKTØOD�Z¸�IKND�ZG¸�6O'��IOGPU��L�DI�D§M��F�6K�ÀGM.KOD�OGQND�EI�ODIJ��GDY�IKGRG�ÂR+T�D�
Â�IÎRNK�OUN���
�IX\V���EI�ODIJ��GDY�ZL��LVÇ�fkdúh yels ZU�2�P���VO��VKGM�O XOD�R#   

 (1)  2H+(aq) + 2e  H2(g)  (2)  Cu2+(aq) + 2e  Cu(s) 
 (3) Cu(s)   Cu2+(aq) + 2e  (4)  4OHï(aq)  2H2O(l) + O2(g) + 4e

25. ÂR+T�D�PØP�KO�IMGD�D©K�GM�LD�GMU�M�PM�DMG��HN6XJ�1GÂ��MN�YIKGDYK�MNDIND�¹ND�O XOD�R#
 (1)  ILNU��YIKGDYK   (2)  P��OG<�YIKGDYK 
 (3)  �&,+�LDPU�<O�YIKGDYK��  (4) ZGI�GDO�ÂIXGDSO�YIKGDYK

26. MLD� MO�S�V�K�L_\G�ZzN��R�ÂLD�GPN�OG��P��LD�GUKOD�P\���ODI½


  

ÂLD�GPNK�  

ld,h 
0 21 3

 IXX�S�V�KJ�ZRG��M�ZzN��R�P��I½��OG��P��LD�GUK�MNDIND�O XOD�R#  

 (1) 
P��I½�K�  

ld,h 
0 21 3

 (2) 
P��I½�K�  

ld,h 0
21 3

 (3) 
P��I½�K�  

ld,h 0 21 3

 (4) P��I½�K�  

ld,h 0 21 3

27. KGND����MGLVK�LHX�ÂJ�X�1J�MYG�ZYT�Z�KOD��NDIND�
 (1) ZGN����IKD���K
   (2) P�XT�MHNV�PND�VIKD��6MUM����K

 (3) IR�MHNV�PND�VIKD��6MUM����K
 (4) I��MHNV�PND�VIKD��6MUM����K
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28. Q��OV\VPKOD�KJI�D�MLD� M��LX� �V��ZMLD�G�P\���ODI½
��  

  A B C D
� ¹ND�Q��� NOD�KJI�D�LX� �V�M�PM�VN�ZMLD�G�MNDIND�
 (1)  A, B  \G�C  (2)  B, C  \G�D  (3)  A, C  \G�D  (4)  A, B  \G�D
                            

A B
P���+GMU��O
2GUGM�

29. U(PIKD� �ODIMN� PØ.GXOIKD� A RC�UKJ� LHPK44� Â1MK� 240 Vls'      
A \V�IPGJM�D��.N�2000OD�MN�Z�U�B \V�IPGJM�D��.N�20ls'    
B \V Z���M�VND�P���VRGNK�MN�Â1M�ZND�UK�IOGPX.�R#�

 (1)  0.24 V (2)  2.4 V  
 (3)  24 V (4)  240 V
               30. �H�DMINGD»JUIKD�:�DO��XKOD�ZIPD&,G�O��\HODIOD�P\��L_\ND�OMU�ZMLD�GM���R#
  A - ST¸QOK�NVL��M��QG�LNDNGKOK�S�NK�OV�X�
  B - LNDNGKOK�NV<DS��M��QG�ST¸QOK�S�NK�OV�X��
  C - LNDNGKOK�\G�ST¸QOK�WO�X�f<GMOJ�PRD2�VKOD�I�L�S�NK�OV�X
 (1)  A \G B PXÑ
� (2)  A \G C PXÑ
    (3)  B \G C PXÑ
 (4)  A, B \G C LVK�D��X��    

31. LXGN�P���VIUGD2O�� NOD�LXGND�U���M�L¸QND2�O��ÂJ�LXO�P���VIUGD2K�1 1�I½
�IXX�P���VIUGD2O�� N�
I<��DÑ���M�L¸QND2�O��ÂJ�LXO�P���VIUGD2K�MNDIND�  

 (1)  1 1�K
 (2)  3 1�K
 (3)  6 1�K
  (4)  9 1�K
   
 

32. LXGND�U���Q�DQ�IROOD�LDÂ���IROOVND�IMNIMN�X���DÂK�\HOV�PØf�L¸QND2�OU�ZH�V�ZMLD�GMJ�ZRG��
NVMHUf�PØP��LJ\N�I�GDUNDN
  

 (1)  
N

L

 (2)  
L

N

 (3)  N

L

 (4) N

L

33. P\��U(PM���ODIMNDIND�A, B, C MLD� �� NO�LX� �V��ZMLD�G�IROOV
 

  2 x
A B

x y

B
C

y
A

 A MLD� I½�QU�2 N N¸�C MLD� I½�QU�IOGPX.�R#�   
 (1)  3 N   (2)  4 N  (3) 6 N  (4)  9 N 

34. WOD�UG�ÀMKO�MU��NG[OK�1.4 OV
�ÀMK�P� I�D�ZH�V�OGLVKOD�IRL�E\�VND�QH��ZIKO J�WK�4 cm OD�E\�J�WLÁ�
�VIQN�QM�fLD�I½
�ÀMIKD�L�+��H8TU�MNDIND��  

 (1)  1.0 cm (2)  1.4 cm (3)  14 cm  (4)  18 cm 

                       
ÂLD�GPNK�m

OG�K�s

6 m2

2 3

35. U(PIKD��ODIMN�ZGOGUIKD��U[�KOD� ZH�V� ÁXJ���DPU�� NOD�
���I½
�IXX��U[�IKD�P��I½�K�MNDIND��

 (1)  1 m sï�
 (2)  2 m sï�
 (3)  3 m sï��
 (4)  4 m sï�

                 

�UGfK

PGU�L�K
36. U(PIKD��ODIMNDIND��XND�ZHU¾XJ�IPU�ÂÇ�V�ILGDPGNKOD�� ���QG�ZH�V�L¸P6YN�

�UGfKOD�X��ZH�V�PGU�L�KO�LDOND2K�15 kg IPNDMN�ZMLD�GMOV
�µ¸�X\I�ND��XND�
ZHU¾X�D��LX��X��UGfIKD�IPNDMN�PG*G[OK�ÂK�\HODIOD����  

 (1)  0 kgJ�LXGN�Z�KOV
   (2)  15 kgJ�MYG�ZYT�Z�KOV
 
 (3)  15 kgJ�LXGN�Z�KOV
    (4)  15 kgJ�MYG�MH­�Z�KOV


[ 5jk msgqj n,kak'
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37. MG\N��RQRK�ZMX�OV�XJ�MYG�DX�LTÇLT�ÂO�DPK�O XOD�R#���   
 (1)  Z³I½�6�XGU���MH­�M<IKND�EfOV�X
� 
 (2)  MG\N�ZGNKNK�OV�X�M\G�X�NM�G��»X
��
 (3) LVK��X�ILDMOKVNDJ��X�NVMGL�ZGLNDNIKD�OGU�KG�M���OVKG��QG�X
�
  (4) IP�RD��VO�MG\N�1GÂ�K�IMNTMJ�P\LTO¸�L\V��IPGÇ�P��MG\N�ILDMKOD�ZH�V�OV�X
�

38. �[C�G�ZG<��V��M�ZÂ³X�D�I�L�Ef�OU�PM�DMGI�N�KN�OU�XGND�<G�G�NVLG�F��},.��HJ�M�J�XT\T.��XJ�
LVÇ�I½
�IXX��HJ�M�ZMX�OV�XJ����\HOV�MYG�D�X�LTÇLT�O��VKG�XGU��K�MNTIKD�����   

 (1)  �[C�G�ZG<��V��M�OU�XGND�<G�G�EfOV�XJ�OVLVILD�D�X�EYOY�ING�XKV
  
 (2)  NVMHUf�PGØLØO�Z2+KNKOVND�PLT�PX.OD�Ef�OV�XJ�ZMLU��XKV
�
 (3) ZPF�K�XTRG�\H�XJ�IPU�PVØK¸�OU�XTRG\ØNDIND�R�KNDN�NVU� UH�M�P�&,G�OV�XKV

  (4) MHUf�ZGOGUKJ�ZPÀM+�QH\HU�OUNDNNDJ�Â<G��RYXTR�OD�NVKX�OV�XKV


39. <��6��[OGI½��D�KVIPGILD§�ZGNKNK�X(�O����\N¸�OUNT��H·�K
�WD�L_\G�jvd;a u�Q�P(�OUH.�MNDIND�����   
 (1)  WK�ÂKR¸�Z³O�M�DNG<OKOD�ÁX
   
 (2)  WK�MGKT�},OKOD�I�L�O��VKG�OV�X
��
 (3) WX�VND�IQGD��PH�(ªM�J�R�\GNV�LVÇ�ÁX

  (4) MO �YT�ZGQG2�ZH�V�OV�IX\V��G�P��Q��I�L�RGKO�ÁX


40. EfØ�MLU�IRO�ZMLND�MN�ÂJ�ZHLDQHLDJLD�ZY[� �NV,DPGRN�ZGNKNK�L\�NVPRÁX�<��6��[OGM�� ��N�U�OV�XJ�
NVK¹��M�ZH�
�I¸�L_\G�MYG�D�P��Q��M�Q�P(�I\D� M�MNDIND�����   

 (1)  W\V�ZGNKNVO�PVØMHK�Z³O�ÁXKV
�  
 (2)  PV�VOGOGUO�ÀM+�ZHLDQHLDJLDM��ZY[� �ÁXKV
��
 (3) ZHLDQHLDJLD�fKMH­KG�IUGD�K�ZH�V�OV�XJ�RGKO�ÁXKV

  (4) WK�<��6��[OGM�� ��P���VSO��6OU.K�O��ING\HOV�ÁXKV


***



[ 2jk msgqj n,kak'

 

ie,lsh hq;=hs (

 ^i&    A  fldgfia m%Yak y;rg u ms<s;=re imhkak' 
 ^ii&   B  fldgfia „j úoHdj" ridhk úoHdj yd fN!;sl úoHdj fldgiaj,ska tla m%Yakh ne.ska   

       f;dardf.k m%Yak ;=klg ms<s;=re imhkak'

A  fldgi - jHQQy.; rpkd  

1. PØLU�},.K�LVÇ�Mk wjia:d folla A yd B�U(PM�VND��ODI½
�WK�ZHLTØND�ZLG�ZH�V�P��<DNM�J�PV�V� UH�LPKNDN
    

    A rEmh B rEmh  

  (i) A yd B�U(PM��RHODIMN�LVRD³�X�VND�PØLU�},.KOD�LVÇ�MN�QM�LNG��OUN�LGOD,+�WO�QH�VND�
olajkak'

   A - ............................................................................................................................................................ 
   B - ............................................................................................................................................................

  (ii)� OÇ�Q(MTX�ZG<��V��M��LD�OHP6X�NVLG�WD�ZL�VND���G�KN��[�GMOJ�LVÇ�ÂK�\HOV�Q�P(XOD�L_\ND�
lrkak' 

   ..........................................................................................................................................................................

  (iii)�P\��L_\ND�P��OG<�\Ø�N¸�Aȼ	��O .�R�MHUf�N¸�A×	��O .�R�MU\ND�� ��IKGRNDN
 

   (a) A rEmfha id.r c,h ;=< we;s jkafka ;Sr®hla ;rx. wdldrhls' (............) 
   (b) B rEmhg wod< j ñksid úiska lmd oukq ,nkafka oaúîcm;%%S Ydlhls' (............) 
   (c) keõ .ukd.ukfhka c,c „ùkag n,mEula we;s fkd flfr®'  (............) 
   (d) B�U(PKJ�ZNTM�MHLV�fNM����PG[< �/GRNKOD�LVÇ�ÂK�\HOV�K
  (............)

  (iv) .ig myU�IRN�ZMLD�GI½���fmdfrdj w,a,d isák wdldrh wkqj th ljr jr®.fha ,Sjrhla 

f,i l%%shd lrhs o@ 
   ..........................................................................................................................................................................

  (v)� NHI½�LVJ�fK�D�IOIUN�ZGU&,O fndaÜgqjl ialkaOh 2000 kg N¸�W\V�QU�IOGPX.�R#
� � � A� UH�DMF��DMU.K�= 10 msï�& 
   ..........................................................................................................................................................................

  (vi) (a) IQGD§JTM�X��O��VKG�OUN�:YTO UH�I�UPT¸�Q�K�IOGPX.�R# 

    .................................................................................................................................................................
   (b) IQGD§JTM�X�VND�ÂLD�GPNK�M44�F��PØXGM�IOGPX.�R#�AOUfIKD�!N�DMK�= 1030 kg mï�& 

    .................................................................................................................................................................

  (vii) kefõ p,khg tfrys j c,fhka we;s jk m%%;sfrdaë Q�K�ZMX�OV�X�L_\G�NHM�NVU�XG.K�
OV�I¸���IKGRG��NDNG�:PO��XKOD�L_\ND�OUNDN
 

   ..........................................................................................................................................................................

  (viii) fuu hd;%%dfõ fr®vdr® moaO;sfhka ksl=;a jkafka l=uk jr®.fha ;rx. wdldrhla o@ 
   ..........................................................................................................................................................................

  (ix) IXX�NHM�OUfIKD�LVJ�¹ØfKJ�PH¹ÑIKD�N¸�F�K�� ��NHM��VI�N��H8TU�PV�VQ_�M�O XOD�OVM�\HOV�R# 
   ..........................................................................................................................................................................

úoHdj II

w'fmd'i' ^id'fm<& Wmldrl iïuka;%Kh - 2015

meh ;=khs
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[ 3jk msgqj n,kak'

                        

A
X

E

G

H

F

C

D
B

wOr 
uyd
Ysrdj 

2. (A) ¹NVLGI�D� UH³U� L[LU.� PRD2�VK� NVU(P.K� OV�X� L_\G�
P��RU�<NKOJ� EfØP�D� OU� �VQ44� ZGO'�VO� LJ\NO� LH�HLDXOD�
my; ±lafõ'

  (i)� ZGO'�VIKD�7ODLVFND�LGNDÀ.K�MH­�\G�7ODLVFND�LGNDÀ.K�

ZYT�UH³UK�NVU(P.KJ�PV�VIM�VND�U� �\G�NV�D�MU�.�N��
IKGRG��VQTÑ
�WD�ZNTM�ZRG��NG�M�J�\V¹�ÂK�KT� �MU�.�
my; j.=fõ olajkak'

   

   

reêr kd<h MU�.K

A
B
C
D

...................

...................

...................

...................

  (ii) fuys F�X�VND�NVU(P.K�MN�OPGJK�O XO a o@

   ..........................................................................................................................................................................

  (iii)�ZGO'�VIKD�X KNTIMND�NVU(P.K�OU�ZH�V�wjhjh l=ula o@

   ..........................................................................................................................................................................

  (iv)�P\���ODIMNDIND�¹NVLGI�D�UH³U��.M��Rh idOlh;a mej;sh yels wdldr ±lafjk j.=jls' tu 
I�GU� UH�:R½�OUI�N�M� IM\V�\VLD�HND�L¸P44U�.�OUNDN


   Rh LG2OK��VI¶�N¸�Aȼ	��O .�R�Rh LG2OK�INGXH�V�N¸�A×	��O .�R�IKGRNDN


   

UH³U��.K Rh idOlh

A+ ȼ

Bï ...................
AB+ ...................
Oï ...................  

            
 (B) ia;%%S m%%ckl moaO;sfhys l%%shdld¯;ajh flfrys ,sx. fydar®fudak n,mdhs'  
  (i)� �H\HNVKOI�D� RDÂ�VKVO� �V[�VO� �&,. we;sùu flfr® n,mdk m%%Odk fydar®fudak folla� N¸�

lrkak'

   ...................................................................................................

  (ii) LGXGN+IKND�­¸QKOD�L[ILDSNK�LVÇ�MNDIND�LD���6�P��FNO�PRD2�VIKD�O XN�IOGJL�� ���R#
   ................................................................................

  (iii)�­¸Q�IOGD,KOVND�­¸QKOD�IXGDSNK�M44�PLT�NHM��WX�­¸Q�IOGD,IKND�X�­¸QKOD�IXGDSNK�ÁXJ�
���MN�OG�K�IOGPX.�R#

   ................................................................................

  (iv)�L[ILDSNIKND�PLT��MÇUJ�D�­¸Q�PØ.�VK�MH�HODÁX�LVÇ�OUN�I\GDU�IXGDNK�O XOD�R#

   ................................................................................

  (v) ­¸Q�IOGD,�IRIOND�NVO �D�M44�­¸Q�IROOD�< O��G.T�IROOD�LX��tl u wjia:djl ixfiapkh ù  
.eyekq orefjda fofofkla Wm; ,enQQy' tu orejka fofokd l=uk ksjqka orejka f,i        
ye¢kafõ o@

   ................................................................................
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[ 4jk msgqj n,kak'

 
3. (A) øjH lsysmhl wxY=uh jHQQyh A, B, C iy D hk rEmigykaj,ska ksrEmKh fõ'  

     

A B C

D
  (i)� P\��WO�WOOJ��H�IPN�E[���66LV�Z&,UK�Z&,U�E\��Z&,U�Z�ØND�I�GDUG��VKNDN
 
   (a)� ZMX��GPG[OK�ZH�V�L[IKGD�K� ............................................... 

   (b) lD;%%su nyqwjhjlh ............................................... 

   (c)� E\��X�ÀMG[OK�ZH�V�ÀM+K�� ............................................... 

   (d)� Â�6N�O��ÂJ�ÂR+T�K�LNDNKNK�OUN�L[IKGD�K�� ............................................... 

   (e)� ¹<���O��ÂJ�ÀGM.KOD�L(�XJ�MYG�D�X�EY�ZH�V�L[IKGD��IRO��............................................... 

   (f)� PØLU�},.KJ�MYG�D�X�I\D� OGUO�MN�ÀM+K�� ...............................................

  (ii) Tn by; (i) (d) IOGJIL\V� L_\ND� O��L[IKGD�K� Â�6N�O�� ÂJ� ÂR+T�K�LNDNKNK�OV�XJ�
fya;=j fláfhka meye†,s lrkak'

    ..........................................................................................................................................................................

   ..........................................................................................................................................................................

    ..........................................................................................................................................................................

 (B) 1.0 mol dmï� OH�DLVK¸�ODI�GDUKV«�ÀGM.�5.00 cm��la" 1.0 mol dmï��ILGD­K¸�OGQIND§�ÀGM. 10.00 cm��la 
LX��P�&,.�N�KO�¹<���OV�IXND�P\���ODIMN�P���VO��VKGM�LVÇÁXJ�L�LN���


     CaCl2(aq) + Na2CO�(aq)    CaCO�(s) + 2 NaCl(aq)

   (i)� IX\V���7Q��O6XJ�Q�GIPGIUG�D� �MNDIND�O =ula o@

    ..........................................................................................................................................................................

  (ii)� E\��P���VO��VKGM�O XN�ULGKNVO�P��VO��VKG�MU��KJ�ZK�D�R#
    ..........................................................................................................................................................................

  (iii)�E\��P���VO��VKGI½���P��VO��VKGMJ�1GFN�INGÁ�E�VØ�MN�P���VO��VKOK�O XOD�R#
    ..........................................................................................................................................................................

  (iv)�E\��P���VO��VKGM�L¸QND2�P\���ODIMN�P��OG<�NVMHUf�N¸�\Ø��ȼ��,l=K o" jer† kï jer† (×) 
�O .�R�WD�WD�P��OG<�EfØIKND�IKGRNDN
�

   (a)� E\��P���VO��VKGI½���OH�DLVK¸�OGQIND§�0.01 molla iEfoa'  (..........) 

   (b)� P���VO��VKGI½���L(IRN�¹<��.K�IP�IXND�miq ,efnk fmfrkfhys ,jKhlg
� � � � ZH�DI�D�ILGD­K¸�ODI�GDUKV«�PXÑ
� (..........) 

   (c) E\��P���VO��VKG�¹<��.K�IP�IXND��HIQN�ZMI<D,K�\KV«IUGODI�GDØOD�Z¸�K�\G
� � � � P���VO��VKG�OUÁIXND�K�V�OH�DLVK¸�ODI�GDUKV«�L(IRD
�� (..........) 



- 4 - 
    

rnr® k<h

U k<h

c,h

;sia,a
mqkS,h

c,h

{ {x h Q

P

4. (A) ÀMKO�P6YNK�IOIU\V�Q�PGN�LG2O�Z2+KNK�
L_\G�LOLD�O��ZHJMTXOD�U(PIKD��ODI½
�;sia,a 
mqkS,h c,h ;=< x �H8TUOJ��V�DMG�ZH�V�ÂJ�W\V�
U N�IKD�ZH�V�ÀM�X§J¸�IRIO\V�IMNL�h fõ'

  (i) (a) rEmfha olajd wH�V�ZMLD�GI½����VLD�D�
mqkS,h ;=< we;s jd;fha mSvkh 
jdhqf.da, mSvkhg jvd wvq fõ o@ 
MH­�I½�R#�NH�I\G�D�LXGN�I½�R#

     ................................................................

    (b)� WX�NV�XNK�LNG��OV�XJ�I\D� �MN�NV�&,.K�L_\ND�OUNDN


     ...................................................................................................................................................................

  (ii) jdhqf.da, mSvkh / N¸�F�IKD��V�DjQQ ;sia,a mqkS,fh D�ZH�V�MG�IKD�P6YNK�L_\G�P��OG<NKOD��VKNDN

� � � AF�IKD�!N�DMK�l�R�� UH�DMF��DMU.K�g o fõ'& 

   ..........................................................................................................................................................................

  (iii) (a) îlrfha we;s c,h fjkqjg N+ñf;,a Ndú; lr x �H8TU� RODMG��V�DM4� ÂJ�U k<fha we;s       
ÀM�X§JI¸�:L�h g jvd ZYT�I½�R#�MH­�I½�R#���

     .................................................................................................................................................................

    (b)� WILD�ÁXJ�I\D� �MN�1�¹I��D�L� �I1��VO�� .K�O XOD�R#

    .................................................................................................................................................................

  (iv) U k<fha we;s c,h fjkqjg fmd,af;�D�1GÂ��OI�D�N¸�P yd Q ÀM�X§J¸�IRIO\V�IMNLJ�
O XOD�LVÇ�I½�R#�

   ..........................................................................................................................................................................

  (v)� E\��ZHJMTX�IKGRG��HN6IXND�ÀM�P6YNK�IOIU\V�Q�PGN�OMU�LG2O�Z2+KNK�OV�XJ�\HOV�R#
    ..........................................................................................................................................................................
   ..........................................................................................................................................................................
        

;ka;=j 

fia;=
Ndrh

 (B) rEmfha ±lafjkafka ;ka;=jOD� O¸PNK� OU� \CY�
ksmojk wjia:djls'  

  (i) P\��L_\ND�IMNLDO¸�LVÇOV�I¸���\IC«��GU�GM�
ZYTI½� R#� MH­I½� R#� IMNLD� INGI½� R#� KNDN�
L_\ND�OUNDN


   (a)� 1GUIKD�Z�K�MH­�OV�X� � � ....................
   (b)� ILD� �IRO�Z�U�ÇU�MH­�OV�X� ....................
   (c)� �ND� M�MHIUND�O¸PNK�OV�X� ....................

  (ii)� IXX����O¸PNK�O��ÂJ�ZH�V�MNDIND�OMU�MU��IKD�KGND���VO ;rx.hla o@

    ..........................................................................................................................................................................

  (iii)�IXX�KGND���VO��U[�K�\G�ÂR+T�DST¸QO��U[�KOD�Z�U�IMNLDO¸�folla L_\ND�OUNDN
�

    ..........................................................................................................................................................................

   ..........................................................................................................................................................................

  (iv) tla;rd ;rx.hl m%%fõ.h 330 msï� fõ' tX��U[�IKD�ZNTKG��<6U�,�IROOD�Z�U�ÇU 3 mls' ;rx.fha 
� � � L[/+G�K��.NK�OUNDN
�

    ..........................................................................................................................................................................
   ..........................................................................................................................................................................
   ..........................................................................................................................................................................

**
[ 5jk msgqj n,kak'
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[ 6jk msgqj n,kak'

B fldgi - rpkd m%Yak

� „j úoHdj" ridhk úoHdj yd fN!;sl úoHdj fldgiaj,ska tla m%Yakh ne.ska f;dard f.k m%Yak ;=klg 
ms<s;=re imhkak'

„j úoHdj

5. (A) ZGI½ÑO�IUGD��M<IKND�I\IXG�V�VKGM���H�VL6¹KGM�\G�U� ���IOG��MU�.GND2�GM�LH�OVK�\HOV�K
�
I¸�Z�ØND�U� ���IOG��MU�.GND2�GM��V[��P���VQRD2�FGN�ZG<��V��IUGD�KOV
�WX�IUGD�K�ZH�V�ÁX�IOIU\V�
n,mdk ks,Sk cdkh c I�L�D��P��XT/�FGNK�C f,i;a i,luq' 

    ^i&  P���VQRD2�FGN�KNTIMND�\ÌNDMNDIND�O XOD��KV�PH\Hf�V�OUNDN
 

  ^ii& U� ���IOG��MU�.GND2�GM�\HUH.T�ÂJ�E\��IUGD��Z�ØND��V[��P���VQRD2�FGN�\G�IIR\VO�MU�.IRD\�
X��M44�FGN�X�VND�ZGI½ÑO�MN�IUGD��PV�VIM�VND�L_\ND�OUNDN
  

  ^iii& frda.jdyl jk ksfrda.S ia;%%shla (XCXc) \G� MU�.GND2�GIMND� IPI�N� PTUH,KO � (XcY) w;r 
újdyfhka ,efnk orejkaf.a ^F1 PU¸PUGM	�P��I½ÑRU�<�IXGNMG��KV�P��I½Ñ�LJ\NOVND�ZH_�
RODMNDN
�W\V�IUGD�6�NVIUGD�6�QM�R�RODMNDN
��

  ^iv& �H�VL6¹KG�IUGD�IKD���UH³UIKD�LVÇ�MN�P��2GN�ZLGXGN+���D�DMK�L_\ND�OUNDN
  

  ^v& �H�VL6¹KG�IUGD�6�RUHMND�µ\VÁXJ�Q�P(�\HOV�I\D� MOD�L_\ND�OUNDN
 

  ^vi& ZGI½.VO��&,.�IXNDY�6K�UJGM�VND�ZP�XNK�Á�Ze;s wjia:djla f,i cdk m%%;snoaOh ye¢kaúh 
yels h' ;j;a tjeks wjia:d folla L_\ND�OUNDN
� 

            

P

R

Q

 (B) ñksia fud<fhys mdr®Yaúl fmkqu olajk rEm igykla my; ±lafõ' 

   ^i& P, Q, R�KN�IOGJLD�Z�ØND�¹NVLGI�D�\';a iamkaokh" Yajikh jeks 
l%%shd md,kh jkafka l=uk fldgi u.ska o@ 

   ^ii& P N¸�OU�X� PVJ���V�LDM1GMKOD��HN6IXND�ZH�V�MGLVKOD�L_\ND�
lrkak'

   ^iii& IXG�IKD�ZGU&,GM�L_\d msysgd we;s jHQQy folla N¸�OUNDN
�

    ^iv& &,ÑO� M� IXND� X flá l,la mj;akd W;af;ackhlg fud<fha 
E�3GNT��XHf\�DÁXOVND�I�GU�M�RODMN�P���VO��VKG��P���6O�O��VKG�N¸�I½
 

    ^a	� LT,T¸NGM�\G�L¸QND2�P���6O�O��VKGMOD�L_\ND�OUNDN
       

   ^b	��E\��7Q�L_\ND�O��P���6O�O��VKGMJ�ZRG��P���6O�SGPK�MSN�\G�%���PX.OD�IK}�LJ\NOVND�

olajkak'    
    
                                   

jdhqf.da,Sh
CO2 

fmdis,
bkaOk 

ñh hEu 
ñh hEu 

i;=ka ;=<
OGQNVO�ÀM+�

Ydlj,
OGQNVO�ÀM+�

PILD�IWNDÀVK�
ÀM+

A

B B

D

C

X'I�GDPdÁ
úfhdackh

6. (A) ZIIFM� PØLUIKD� PM�VN� ZXTÀM+�
iSudiys; h' „ùka Ndú;hg .kakd 
ZXTÀM+� SO��6OU.� O��VKGM�VKOD� X�VND�
NHM�� PØLUKJ� WO� � I½
� WD�
L_\G� LDMG1GÂO� PØLUK� � �� ZH�V�
b;d jeo.;a pl%% f,i ldnka yd 
khsÜrcka pl%% ±laúh yels h' fuys 
±lafjkafka ldnka pl%%hg wod< o< 
U(P� LJ\NOV
� WD� ZHLTØND� ZLG� ZH�V�
m%%Yakj,g ms<s;=re imhkak' 

   

  ^i& ^a& A l%%shdj,shg wjYH ndysr idOl folla�N¸�OUNDN
�

   ^b& B O��VKGM�VIKD���OGQND�YIKGODLKV«M�J�ZX�U�M�NVPIRN�0�KOD�L_\ND�OUNDN
��
   ^ii& fuu pl%%fha C�O��VKGM�VK�N¸�OUNDN
 
  ^iii) D O��VKGM�VIKD���LVÇ�MN�ÂPU�KGL�;=kla N¸�OUNDN
 

  ^iv& PØLUKJ ñksid úiska t,a, lrkq ,nk wksis n,mEula jkafka ffcj ydhkhg ,la fkdjk 
Æ�WO� �OV�XKV
�IIFM�\GKNKJ��OD�INGMN�ÀM+�folla�L_\ND�OUNDN
� 

  ^v& by; ^iv	�L_\ND�Q�P(XJ�ZX�U�M�OGQND�SO��KJ�¹NVLG�W�D��OUN��M�D�Q�P(¸�folla 
L_\ND�OUNDN
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[ 7jk msgqj n,kak'

  (B) Y%%S ,xldfõ ck�\N�MU�2NK�\G�MN�MHLDX�Z�U�ZH�V�L¸QND2�GM�NVU(P.K�OUN�P��LD�GUKOD�P\��
±lafõ'

     
1881

0 0

40
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20

1900 1956 1983 1992 2000

ck.ykh ñ,shk fylaghdr ñ,shk 

ck.yk
jr®Okh

jk jeiau

  ^i& FN�\NK�IMNLD�Á�ZH�V�ZGOGUKJ�WIU\V�M�MN�MHLDI¸�P��XG.K�IMNLD�Á�ZH�DI�D�IOILD�R#  
  ^ii& ,xldfõ ck.ykh ñ,shk 10OD�M44�ÂJ�E�VØ�Á�ZH�V�MNGND�U�P�XG.IKD�R��Z�K�IOGPX.�R#
  ^iii	� FN�\NK�MU�2NK�ÁX�D�LX��MN�ÂNG<K�I½�M�D�ÁXJ�Q�PGN�OUH.T�folla ,shkak'

^iv& FN�\N�MU�2NK�\G�MNGND�U�ÂNG<�ÁX�NVLG�NVU�XG.K�MN�PGØLØO�ZU�QTR�folla ,shkak'
  

ridhk úoHdj

7. (A) U(PIKD��ODIMNDIND��'\G<��V��M�:OD�\O UH�NV,DPGRNIKD���EM���N�:OD�IUGYT�1GÂ��OU�W�INGD�D�
fyj;a t;s,a uoHidr ^C2H5OH	�NVPRÁX�L_\G�IKGRG��NDNG��R�ZNTIKGD�6�:POU.�O§J�KOV
�

  

uqÜáh (A)
isis,a c,h 

mS,a, 

Z­K�LVÇUH�OUN��R�
ueá uqÜáh (B)   

,efnk uoHid¯h
ÀGM.K�(S)   

fN� OV\VPKOD� �nk 
,o Wla frdvq" c,h 
\G�K6LD§�¹<��.K

ueá uqÜáh (C)   

P\�VND� X� ZH�V� XT§ªK� �VNDINND� U�D� OUNT� �QN� Z�U� END� NVO �D� MN� MG,DPK�A uqÜáfha m;=f,a     
�H©I¸���LVLV�D�Á�!N61MNK�I½
�IXILD�L(IRN�ÀMK�P6�DI�ND�PVJ�J�M(LDILDD


  ^i& hSiaÜj,ska ksl=;a jk tkaihsu wdOdrfhka" C XT§ªK�� ��LVÇ�MN�PHL6I¸���MGKT�QTQTß�NVO �D�MNT�
RODNJ��HI¶
�I¸�MGKTM�O XOD�R#         

  ^ii& E\��PHL6I¸�O��VKGM�VK��ODIMN�P\��L»OU.K�� �NK�OU��VKNDN


   C6H12O6(aq) hSiaÜ  ........................... + ...........................             

  ^iii& C XT§ªIKD�ZH�V�F�6K�¹<��.IKND�W�INGD�D�IMND�OU��HN6XJ�IKGRG��NDNG�E\���ODIMN�O��XK�
ljr kulska ye¢kafõ o@ 

  ^iv& 7Q�E\��(iii)�IOGJILD�L_\ND�OUN��R�O��XIKND�ÀM�IROOD�IMND�OV�XJ�N¸�WX�ÀMM��OMU�
� .KO�Z�KND�IMNLD�ÂK�KT� �R#�

  ^v& E\����ZH�V�:POU.�O§J�IK\V�A�XT§ªIKND�IOIUN�OGU�KK�EJT�OU��HN6XJ�ÂR+G�GUIKD���
1GÂ��OUN�:POU.K�O XOD�R#��������������    

  ^vi& tl X� ZGU¸1O� ¹<��.K� 1GÂ�� O�� R�� ÂR+G�GU� O��XKJ� LGIPD&,� M� E\�� O��XIKND� �HIQN������
ÀGM.IKD�(S) XR+LGU�P���V<�K�ZYT�QM�IPN6��VIKD�K
�I¸�IMNLJ�I\D� �ÂK�\HOV�OUH.T�folla 
L_\ND�OUNDN


  ^vii& 1�¹I��D�R\NK�IOIUN�O PDPV��G¸PTMOVND��HIQN���D�J�Mvd t;fkda,a oykh flfrk iam%%S;= 
�G¸PT���D�O���V�\G��PD�VK�ZYT�K
�IXKJ�I\D� MOD�IRNDN
�������������    

  ^viii& IXGDJU��U�M�J�IPGLV��END2N�IMNTMJ�W�INGD�D�IKGRG��HN6I¸�MGLVKOD�\G�ZMGLVKOD�L_\ND�
lrkak'     
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[ 8jk msgqj n,kak'

  ^ix& LGNDÀ�L�D�VKTØOD�Z¸�K�\G�W�INGD�D�Z�U�P���VO��VKGM�P\��L»OU.IKND�NVU(P.K�I½
�

   C2H5OH   
idkaø H2SO4   C2H4  +  H2O

   IXKVND�P��OG<�MNDIND�L�D�VKTØOD�Z¸�IKD�OMU�� .K�R#                 

  ^x& E\���HQT.T�S ÀGM.IKD�L[KT�VK�QU�PØXGM�(W/V)�ZNTM�ÀGM.�100 cm3OJ�W�INGD�D�23 gOD�ÂK
�
S ÀGM.IKD�W�INGD�D�LGNDÀ.K�!N�IYLV»JUKJ�XMT�M�VND�Amol dmï�	��.NK�OUNDN
�

   (C = 12, H = 1, O = 16)               

  ^xi& W�INGD�D��ZHLVIJGQHODJU��MHNV�QHOD©ØKG�\XTI½�ZHLVªOD�Z¸�K�(CH3COOH)�QMJ�7ODLVOU.K�
MN�Z�U�IXK�ÂNGOVØ�NV,DPGRNIKD�PRNX�I½
�IXX�7ODLVOU.KJ�ZRG��P\���ODIMN�� �V��
L»OU.K�L¸P44U�.�OUNDN


   CH3CH2OH(aq) + ...........................(g)    CH3COOH(aq)  + ...........................(l)  
 
             

IUGDL
PH\HK

ks,a
PH\HK

WD�GU��
XG2+K�

x y yz

A�U(PK B�U(PK

8. (A) IPGJ(LVK¸�IP�LKNKV«��PVINGD�DPD�H�6ND��ILGD­K¸�
ODI�GDUKV«��WD�GU��IKGRG�LOLD�O��XG2+KO�x, y, z 

    I�GD\�� NOD� �V�DMG� ZH�V� ZGOGU�A \G�B U(PM�VND�
�ODI½


  ^i	� E\�� L_\ND� I�GD\� LO��VK�GM� ZYTMN�
PV�VIM�J�IP��LDMNDN
� � �

   ^ii& x, y, z I�L�1GÂ��O��\HOV� I�GD\�;=kla 

L_\ND�OUNDN


  ^iii& ^a& y OHPIMN�I�GD\K�I�L�O��VKGOUNDIND�E\��A \G�B�U(PM��OMU�ZMLD�GI½��R#�       
   ^b	� WILD�NV�XNK�OV�XJ�I\D� M�PH\Hf�V�OUNDN

   
 (B) P\���ODIMNDIND�\TNT��D�ZG<��V��OU�XGND��OV\VPKO��H�6¸�LJ\NOV

  

   

\TNT��D

1. PVKMU�
2. PVKMU�

LVIXND�V

U�D�OV�X� F�K�WO� 
OV�X�

ODI�GD�ND�MGKTM�LX��
P���VP��MG\�O��XIKND�P���VO��VKG�OUÁX�

X

Y

Z

  ^i& X�\G�Y KNT�IXGNMG�R#
  ^ii& Y  \G�Z��\V�1GÂ��ZMLD�G�WO�QH�VND�RODMNDN

  ^iii	� \TNT��D�IKGRGI�N�LVIXND�V�NV,DPGRNK�OV�I¸�O��VKGM�VIKD�1�\G�2�PVKMUM���LVÇMNDIND�O XOD�KV�

PH\Hf�V�OUNDN
  
 (C) P\����ZH�DI�D�MGKT�OV\VPKO�1GÂ��ZMLD�GMND�K

   � NKV§ØOD�Z¸�K�NV,DPGRNK�OV�X


   � MGIND�OU�XGND�IKD���ÀM�MGIND�PÂ���OU.K��

  ^i	� E\��WOD�WOD�1GÂ��ZMLD�GM�L_\G�IKGRG�NDNG�MGKT�N¸�OUNDN


  ^ii	� »I�DND�(CH4)�E\��:,D.�DMIKD���ZU�2�R\NKJ��OD�OU�OGU�¹OM�ZHLVJ�6ND�NVPRMG��HIND


   4CH4(g) + 3O2(g)  2C2H2(g) + 6H2O(l)
   (H = 1, C = 12, O = 16)

    ^a	� E\��O��VKGM�VKJ�ZX�U�M�ZHLVJ�6ND�NVPRMG����\HOV�IMN�D�O��XKOD�RODMNDN
�       

    ^b	� »I�DND�Z.T�XMT��IROOVND�IOGPX.�ZHLVJ�6ND�MGKT�LDOND2KOD�NVPRMG����\HOV�R#        

    ^c	� ZHLVJ�6ND�MGKTI½�1GÂ��ZMLD�GMOD�L_\ND�OUNDN
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fN!;sl úoHdj               

S R

Y

X

P

9. (A) <V,+� O.DYGKXOD� ÂR+T�K� L¸QND2� NVKXKO� i;H wi;H;dj 
ILÁX�L_\G�OUN��R� P�&,.�ZHJMTXO�PØP��LJ\NOD� IX\V�
±lafõ' tys P KNT�RNDNG�P���VIUGD2KOD�L\V��O¸µ�OHQH�D�OV


  ^i& ^a& R :POU.K�N¸�OUNDN
�       
   ^b& R IXX� PØP�KJ� L¸QND2� OV�IXND� Q�GIPGIUG�D� �

jkafka l=ula o@
               

X Y
1.2
1.6
2.4
3.6

0.3
0.4
0.6
0.9

  ^ii& IXX�PØP�IKD�X yd Y :POU.�Z�ØND�LXGND�U���M�\G�I<��DÑ���M 
� � � L¸QND2�OUN�:POU.�I�GDUG��VKNDN
�

  ^iii	� IXX�P�&,.IKD���<V,+�O.DYGKX�X yd Y :POU.�X�VND��QG��D�
mdGdxl lSmhla j.=fõ ±lafõ'

   ^a& X yd Y M�VND�NVU(P.K�MN�UG<V�IXGNMG�R#�
   ^b	�LVULD�Z&,KJ�X Z�KND�R��VULD�Z&,KJ�Y w.hka o Ndú; lr 

LTÇLT�P��LD�GUK�ZzNDN
��� ���
   ^c	� I¸�X�VND�<V,+�O.DYGKX��\MTUH�OV�XJ�:�DL\�RUG�ZH�DI�D�

ljr kshuh o@      
   ^d	� E\��M� M�ZHLTØND�P O¸µIKD�P���VIUGD2K�ILGKNDN
     

 (B) WOD�UG�ZMLD�GMO���OdSKOD�\G�MLD� MOD�Z�U�ÇU�L\�OGSIKND�L(IRN�P���Vµ¸QIKD��&,.�P\��
±lafõ'    

   � MLD� I½�LVJ�OGSKJ�ZH�V�ÇU�20 cmls'
   � hál=rehs' 
   � jia;=jg iudkhs'
   ^i& fuys Ndú; jk ldph l=ula o@  
   ^ii	� E\���&,.�IPNDMN�P���Vµ¸QK�NVU�XG.K�OV�XJ�ZRG��OVU.�LJ\N�ZzNDN
�
   ^iii	� IXX�ZMLD�GI½���P���Vµ¸QK�D�OGSK�D�Z�U�ÇU�IOGPX.�R#
   ^iv	� IXX�OGSIKD�NG1V�ÇU�IOGPX.�R#
   ^v	� MLD� M�OGSIKND��M�D�EM�J�I�N�KN�ÂJ�P���Vµ¸QIKD�LVÇ�MN�IMNLDO¸�OMIU��R#

  ^vi& ^a	� IÎRIKD�L_\ND��&,.�L\V��P���Vµ¸QKOD��QG��HN6XJ�RU�P.KOD�1GÂ��OUNDIND�N¸�WX�
RU�P.K�O XOD�ÂK�\HOV�R#��������

    ^b& by; ^a& RU�P.IKD�1GÂ��ZMLD�GMOD�L_\ND�OUNDN
 
      

c,h 

O¸µ����

whsia legh nkaika
±,a, 

OHO(UH¸�N�K

10. (A) rEmfha olajd we;af;a úoHd m%%or®YkhO���ZGRU�<NK�
lrk ,o l%%shdldrluls'

   ^i& OHO(UH¸�N�IKD�E\��ZH�V�F�K�NJRD��D�P\��
ZH�V�ZKVLD�OHJK�fK�INGÁ�PM�VNDIND�XND��KV�
PH\Hf�V�OUNDN
     

   ^ii	� ZKVLD�OHJKJ�E\�VND�O¸µ���OD�U_MNDIND�ZHKV#�

    ^iii	� IX\V����GPK�L[O�GX.K�M44�O��XKJ�ZX�U�M��GPK�L[O��GX.K�MN�IMN�D�O��X�folla�L_\ND�
lrkak'    

    ^iv& 200 °C :,D.�DMIKD�PM�VN�0.4 kg l ialkaOhla we;s f,day l=Üáhla 32 °C O�:,D.�DMKOD�ZH�V� 
0.8 kg O�LDOND2KOD�ZH�V�F�KJ�RXN���
�I�GD\�O §ªIKD�\G�F�IKD�ZMLGN�:,D.�DMK 40 °C la úh'  

   ^a	� I�GD\IKD�Â<V,DJ��GP�2GØ�GM��.NK�OUNDN
�AF�IKD�Â<V,DJ��GP�2GØ�GM�4200 J kgï� °Cï�& 
^b	� IXX��.NIKD���OUN��R�MHR��D�:PO�DPN�folla�L_\ND�OUNDN
���

        
P��I½�K�msï�

OG�K�s
0

3

x

 (B) jeõ bjqrl ;snQQ Ydlhl" ialkaOh 300 gOD�M44�0�KOD�NJTIMND��V�V\6�
c,hg MH©�WK�F�K�� ��K¸��H8TUOJ��XND�OU�NHM��F��P',D*KJ�
PH¹ÑIKD�K
�NJTIMND��V�V\6�F��P',D*KJ��C�GÁX�L_\G�ZzN��R�
m%%fõ. - ld, P��LD�GUK�P\���ODI½
�A� UH�DMF��DMU.K�= 10 msï�&

 ^i	� F��P',D*KJ��C�G�MN�ZMLD�GI½�0�IKD�P��I½�K�ILGKNDN
� 
   ^ii	� F�� P',D*IKD� LVJ� <GOIKD� 0�K� LÂ� M4� LD�GNKJ� ZH�V� :L�

�.NK�OUNDN
�

   ^iii& 0�IKD�QU�IOGPX.�R#
   ^iv& 0�K�F��P',D*K�X��P�V��MN�ZMLD�GI½�0�K�L� �<OD�VK�IOGPX.�R#
  ^v& IXX�0�K�F�K�� ���XND�OV�I¸���WK�X��O��VKGOUN�Q��folla N¸�OUNDN


***


