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w'fmd'i'^W'fm<& ;dCIKfõoh i|yd úoHdj

jr®I 2015 iy bka miqj meje;afjk úNd. i|yd ilia l< uQQ,dlD;s m%%Yakj,g 

ms<s;=re i|yd u`. fmkaùu 

ÙÙ�P��K 
A  fldgi - jHqy.; rpkd 

1A (i) P   -  ffi, ma,diauh
  Q ���P�I½ÑO�ÀM+K� �
  R -  ma,diaóv
  S -  ffi, ì;a;sh 
  T  - ma,diau mg,h              ^,l=Kq 2 ‹ 5 } 10& 
 (ii) fldlia 

  fldfldneis,ia  

  úì%fhda 

  neis,ia 

  iamhsrÆï                   ^,l=Kq 2 ‹ 3 } 06& 
 

  iamhsfrdalSg  

 (iii) ^1& Micobacterium spp
  ^2& Escherichia coli
  ^3& Clostridium spp
  ^4& Lactobacillus spp
                    ^,l=Kq 2 ‹ 4 } 08&

 (iv) ^1& ‚fkdañl kHIaál wï,h ksiaidrKh lr.ekSu' 
  ^2& ‚fkdaufha wjYH fldgi lmd .ekSu' fï i|yd tkafvd kshqla,sfhaia tkaihsu Ndú; flfr®'
  ^3& lmd.;a DNA IOGJL�\ÌNGI�N�IMNDOU��HN6X�IF�V�ÂRD+T�G�XNK�X�VND�LVÇ�IOIU�

  ^4& m%;sixfhda‚; DNA  ;dCIKh u.ska fjk;a „úfhl=f.a ‚fkdauhg we;=,a ls¯u'    

          ^,l=Kq 2 ‹ 4 } 08&

B i) A         ^,l=Kq 02&
 ii) B         ^,l=Kq 02&
 iii) .a¨fldaia        ^,l=Kq 05& 

iv) B         ^,l=Kq 05&
   v) IL�VKTI�GDLD�µ_�RH»XJ�ZM<+�WNDLKVX�INGXH�V�ÁX
��ơ�������.a,hsfldisäl nkaOk 
� � µ_��»XJ�ZM<+�MN�WNDLKVX�INGXH�V�ÁX
    ^,l=Kq 05&
   vi) ¿�OYÅLV�OU�XGND�K����ND� 
  ÷ fr† ms<s lr®udka;h" T!IO lr®udka;h jeks ksjer† ms<s;=rla  ^,l=Kq 10&
   vii) ÷ WIaK;ajh
  ÷ pH w.h
� � ¿�PV,D*�LGNDÀ.K�� ¿� WNDLKVX�LGNDÀ.K���� � � A�O .T���	
   viii) ¿� I¶OØ�NV,DPGRN
� � ¿� XR+LGU�NV,DPGRNK�MKVND�NV,DPGRNK�MHNV�NVMHUf�PV�V� UOD
� � ¿� IKGD�§�NV,DPGRNK� � � � �  ^,l=Kq 15&

C i)   ÷  Y���L[�'PD��I¸R�Z¸�K�� � � � � ��������A�O .T���	
  ÷  Z���ZL[�'PD��I¸R�Z¸�K�� � � � � ��������A�O .T���	
  ÷  X - .a,sifrda,a               ^,l=Kq 02&
 ii)  XG�ØNDM�� � � � � � � � ��������A�O .T���	

AXTß��O .T����	
 



2015 iy bkamiqj meje;afjk úNd. i|yd ilia l< ;dCIKfõoh i|yd úoHdj uQQ,dlD;s m%%Yakj,g ms<s;=re i|yd u. fmkaùu  

- 3 -

02. AÒ	� (a) ÂM'��PRD2�VKOD�� � � � � � ��������A�O .T���	

   (b) L[M\NK���ÂOVU.K� A�O .T���	

� AÒÒ	�(a) 3A + B A�A3B / 3A (l) + B(l) A�A3B(l)  ^,l=Kq 05&

  (b)� �GP�ÅKO�P��VOV�KGMOD�ÁX��� A�O .T���	

  (c) (i) d A[ ]
dt

 ^,l=Kq 10&

   (ii) � 1
3

 
d A[ ]
dt

 ^,l=Kq 10&

  (d) 0.18 mol  L�1

60�60( )min
� 1

3
 =  � 1

3
 
d A[ ]
dt

 ^,l=Kq 10&

   A3B  iE°fï iS.%%;djh  =  1
3

 �  0.18 mol  L�1

60�60( )min
 

 =  1.66 �  10�6  mol  L�1 min�1

   
  (e) :�DIP�DUO��:,D.�DMK�E\���»X�U�D�OV�X� A�O .T���	

 �LLL���D����E�

   

WIaK;ajh Ý&

ld,h (t)

ÀM�

>k 
!N�ÀM�

80 Ý&�

60 Ý&�
30 Ý&�

 ^,l=Kq 30&

  (c)  >k A3B  - wvq w.hls
� � � !N���ÀM� A3B  - Y=kH fõ  

� � � ÀM� A3B  - jeä w.hls ^,l=Kq 15&

AXTß��O .T����	
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�����

��
� AÒ	�� Z1+ND�U�\NT�� � � � A�O .T���	
� AÒÒ	�� Aa& 0.4 mm        ^,l=Kq 05&
  ^b& wvql, hq;=hs'   ^,l=Kq 05&

 AÒÒÒ	� 14.5+14.3+14.4( )
3

� 0.4 =  14.0 mm
  ^,l=Kq 10&

 AÒ|	� Aa& Nd.ssl fodaIh =
 wju ñkqqu

ñkqqu
= 0.1 mm

3.2 mm
 =  0.03   ^,l=Kq 10&

  ^b	� P���V<��IRGD,�=  0.03�100 =  3 %          ^,l=Kq 10&

 A|	� XKVIO��G»JU�ELDO UHPDPT�ZGXGNK�

� � AW\V�P���V<��IRGD,K�=  0.01
3.2

�100 =  0.3 %     ^,l=Kq 10&

 A|Ò	� V =  a2 �� d
2
�
�
�
�
�
�

2�
�
�

�
	


t    ^,l=Kq 15&

 A|ÒÒ	� Aa& ialkaOh    ^,l=Kq 05&
  ^b	� I�RYT�� �GM�EI�ODIJ��GNVO�� �GM�� � A�O .T���	

  ^c& 
� = x

a2 � �d
2

4
�

�
�

�

�
�t    ^,l=Kq 10&

 A|ÒÒÒ	� I�GD\�OHQH�D���!N�DMK�ZYT�IMN�D�I�GD\KOD�LX��¹<���Á��V·X�
� � I�GD\�OHQH�DI�D�O \U��V·X
   ^,l=Kq 10&

AXTß��O .T����	
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04' ^a& ^i&

,l=Kq °ug m%%udKj;ah'
30$30$P

T T
Q 

R

m g 

���

TT

^,l=Kq 10&

  
  ^ii& nd,alfha nr =  5000N
   iu;=,s;j mj;sk neúka BC flan,fha wd;;sh =  5000N   ^,l=Kq 10&

  ^iii& PQR flan,fha wd;;sh T kï 
   2T cos60 = 5000N
   T = 5000 N    ^,l=Kq 15&

 ^b& ^i& Y �Y   ^,l=Kq 10&
  ^ii	� :PØX�ZG��VK� �T  kï Y �Y  wCIh jgd >QQr®K .ekSfuka  

   �T �10+ 20000�5= 2�105 �2.5

   T = 5�105 �105

10
 =  40000 N   ^,l=Kq 15&

  ^iii	� WLÂK�\HOV�:PØX�QG�DO�L[/+GM�n kï 

   5000�n = 40000

   n = 8   ^,l=Kq 10&

  ^iv& fudagr® r:fha ia:djrNdjh mj;ajd .ekSu fyda  
� � � JKU�X��Z³O�P6YNKOD�ZH�VÁX�M�ODMG��HN6X�I\GD
   r:h fmd<j yd .eà mj;sk wdOdrl m;=, úYd, lr.ekSu'     ^,l=Kq 05&

 ^c& ^i& fudagr® r:h ,nd.kakd úNj Yla;sh = 2000�10� 4 = 80 kJ  
� � � IRG8OUK�O�KT� �OGU�K�P��XG.K� = 80 kJ   ^,l=Kq 10&
   
  ^ii	� OPDPVK�1��X.K�ÁXJ�ÂUHRDD2M�ZH�VMN�!U�,.�M+GMU��KJ�WIU\VM�OGU�KOD�

OV�XJ�R���GPK�I�L�R�<OD�VK�MHKI½
�� � �������������A�O .T���	

  ^iii& jHdjr®:h } flan,fha wd;;sh ‹ is,skavrfha wrh  Fr =mgr( )
    = 2000�10�0.5
    =10000 Nm   ^,l=Kq 10&

AXTß��O .T����	
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B fldgi - rpkd 

��
� AÒ	� XG�K�= 35                  ^,l=Kq 05&
� � �O .T�I<D�ÑK�ZGIUGD\.�O�XKJ�
  ����������������������������������������

  uOHia:h    =    
������
     2  

  uOHia:h     ��������

  uOHkHh  � �����������������������������������������������
                             10
� � � �  � ���
      10

     � �� 

� AÒÒ	� P�XT�MN�S� U��OIKD�PV\V©X� �=  
n+1
4

       = 11
4

        � ����           ^,l=Kq 05&

  m<uq jk p;=r®:lh  Q1 =    15+ 3
4
20�15( )

       � ���������

      = 18.75               ^,l=Kq 10&

  IRMN�S� U��OIKD�PV\V©X� = n+1
2    

      = 
11
2  

   
      = 5.5           ^,l=Kq 05&

  IRMN�S� U��OK�Q2  = 35+ 1
2
40�35( )

      = 35+ 2.5

      = 37.5               ^,l=Kq 10&

  ;=kajk p;=r®:lfha msysàu = 3 n+1( )
4

      = 3
4
�11  

      = 8.25               ^,l=Kq 05&

^,l=Kq 05&

^,l=Kq 05&
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�����

  ;=kajk p;=r®:lh  Q3  = 60+ 1
4
65� 60( )

      
      = 60+1.25

      = 61.25               ^,l=Kq 10&

� AÒÒÒ	� ZND�<D�S� U��O�PUGLK���� = Q3 - Q1

      = 
61.25�18.75

      = 42.50               ^,l=Kq 15&

� AÒ|	� L(X��O .OJX��O .T�x tl;= l< úg ,l=Kq jHdma;sh 
  10 + x, 15 + x, 20 +x, 35 + x, 35 + x, 40 + x, 50 + x, 60 + x, 65 + x, 70 + x 
  Q1  msysàu �����jk ia:dkh  
   Q1   =  15+ x + 3

4
20+ x �15� x( )

      = 15+ x +3.75

      = 18.75+ x              ^,l=Kq 10&

  Q2  msysàu 5.5 jk ia:dkh

   Q2   =  35+ x + 1
2
40+ /x �35� /x( )

      = 35+ x + 2.5

      = 37.5+ x              ^,l=Kq 10&

  Q3  msysàu 8.25 jk ia:dkh

   Q3   = 60+ x + 1
4
65+ /x � 60� /x( )   

      = 60+ x +1.25

      = 61.25+ x              ^,l=Kq 10&

  wka;Ya p;=r®:l mrdih    = 61.25+ x � 18.75+ x( )

      = 42.50               ^,l=Kq 10&

  ��iEu ,l=Klgu ,l=Kq x  WO� �O��R�ZND�<D�S� U��O�PUGLK�IMNLD�INGI½
�
           ^,l=Kq 10&
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 (v) fjkia l< yelsh'

  iEu ,l=Klgu x  tl;= l< úg idudkH w.h  =   �� + x

          10+ x( )+ 15+ x( )+ 20+ x( )+ 35+ x( )+ 40+ x( )+ 50+ x( )+ 60+ x( )+ 65+ x( )+ 70+ x( )
10   

  ���iEu ,l=Klgu ,l=Kq x  tl;= l< úg uOHkHhg" ,l=Kq x  tl;= fõ'

  wka;Ya p;=r®:l mrdih fjkia fkdjkfia iy uOHkh 50 jkfia ,l=Kq jHdma;sh 
fjkia ls¯ug yeu ,l=Klgu ,l=Kq 10 la tl;= l< hq;=h'

^,l=Kq 25&

AXTß��O .T����	

��
� AÒ	� ZUK�r jk ixjD; f.da,dldr gexlshl mDIaG jr®.M,h    = ��r2    ..............................{

  m;=f,a wrh r iy Wi r MN�L'FT�M'�D�GOGU�L[M'��
  is,skavrdldr gexlshl mDIaG jr®.M,h   � ��r . r�����r2

� � �  � ��r2 ����r2

� � �  � ��r2 ..............................| 

  ^1& } ^2& } ��r2 

  wrh r jk ixjD; f.da,dldr gexlshl mDIaG jr®.M,h m;=f,a wrh r  yd Wi r MN�L'FT�M'�D�GOGU�
ixjD; is,skavrdldr gexlshl mDIaG jr®.M,hg iudk fõ'            ^,l=Kq 30&

� AÒÒ	� ZUK�r MN�L[M'��I�GD�GOGU�JH[OVIK\V�2GØ�GM� = 
���r3

 3  

  m;=f,a wrh r iy Wi r  MN�L'FT�L[M'��
� � LV�VNDYUGOGU�JH[OVKO�2GØ�GM��� =  �r2 Ÿ r
   = �r3                      ^,l=Kq 20&

  kuq;a   
���r3

 3  
 > �r3  ksid ���I�GD�GOGU�JH[OVKJ�MH­�2GØ�GMOD�ZH�
�

� AÒÒÒ	�A, B iy C \V�/.DYG[O

  A � 0,0( ) " B � 20,0( )  yd C � 10,10 3( )  fõ'

  (a) AB2 = 0� 20( )2
   AB2 = 400
   AB = 20 m  

   BC2 = 20�10( )2 + 0�10 3( )
2

   BC2 =102 + 10 3( )
2

   BC2 =100+300
   BC2 = 400
   BC  = 20 m   

   AC2 = 0�10( )2 + 0�10 3( )
2

   AC2 =102 + 10 3( )
2

   
AC2 =100+300

     AC
2 = 400

     AC  = 20 m
      AB = BC = AC = 20 m fõ' 
   ���A��B yd C LXPGR��V�IOGD.KO�<6U�,�X��PV\VJKV
� � � � ��������^,l=Kq 50&

B

R

A

P T 

S 

V W 

Z 

U 

C

Q

20 m

20
 m

20 m
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  (b) PAT  iy PSA L'FT�IOGDÑ��V�IOGD.�IRO�L�OXT


    PŜA = PT̂A = 90�  AR�D�K	
    SA = AT = 20 m AR�D�K	
    PA IPGÇKV

      ���PAT�¨�>�PAS�¨�fõ'

      �  SP̂A = AP̂T
    RP̂Q = 60�  ksid SP̂A = AP̂T = 30�  ls'

        �  PÂT = 60�

    PAT ;s%fldaKfhys WDQ���Ý��� �� PTAT
      PT   =   AT���WDQ���Ý�

      PT = AT 3
      tu wdldrhgu QU =QZ = RV = RW = PS = 20 3   nj fmkaúh yels h'

   wdrCIl jefgys tla me;a;l †. PQ    = PT +TU +UQ  
        = 20 3 + 20+ 20 3
        = 20+ 40 3( )m
   PQR ;s%fldaKfhys me;s ;=fkys †.    = PQ+QR+ RP
 

        = PQ =QR = RPksid

   PQR ;s%fldaKfhys me;s ;=fkys †.   = 3 20+ 40 3( )m     
 

        = 60+120 3( )m
 

        = 60+120�1.7( )m
 

        = 60+ 204( )m
   PQR ;s%fldaKfhND��ODIMN�ZGU&,O�RHI�\V�f� = 264 m   fõ'          ^,l=Kq 50&

AXTß��O .T����	

C fldgi - rpkd

07' (a) (i) L� ND�KN�<GOM��LVÇMN�LDMLNK� � � � � ��������A�O .T���	
� � � OGQND�ZY[� �L[IKGD��IIFM��ÂIKGDFNIKND 
  (ii) OGQNVO�ÀM+�NVU�MGKT�LDMLNKJ��ODÁIXND� � � � ��������A�O .T���	
  (iii) »I�ND����L�DM�PG�NK�I\D� IMND�MXGUGON�I�GÂP��L� NDI�D�:RUIKD�
� � � LVÇMN�NVU�MGKT�LDMLNK�NVLG��� � � � � � ��������A�O .T���	
  (iv) P'�¨Â�:.TLTX�E\��KGX�IRD<� .�ÂPU�KGL�ZH�VÁX
                ^,l=Kq 05&

  (v) óf;aka yd  CO2 hk jdhq" iQr®hlsrK mD:ßú mDIaGh u.ska Wrdf.k msglrk wfOdarla; lsrK 
ZMI<GD,.K�I\D� IMND�P'�¨ÂIKD�<OD�V�� �+�GMK�IMNLD�ÁIXND�AÂ�HND�ÁIXND	�:,D.�DMK�
by< hdu'                 ^,l=Kq 20&

 (b) 

  
O2����������������������������������������Ý

PGUF¸QT��OVU.

      ^hi)
(i) 

    O2���2Ý� � 23 

    
O3                                      O2 ���Ý�

PGUF¸QT��OVU.

      ^hi)                   ^,l=Kq 10&
  (ii)  laf,dafrd maÆfjdfrd ldnka ^CFC&              ^,l=Kq 05&
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      ^hi)F F C 

Cl 

Cl 

F F &Ý�

(iii) 

Cl 

    
&OÝ������23��������������������������&O2Ý���22

    
      ^hi)O3                            O2  ���2Ý  

    
2Ý�����&O2Ý��������������������22  ���&OÝ                  ^,l=Kq 20&

  (iv) yhsfv%d maÆfjdfrd ldnka ^HFC& fyda 
   ÷ HFC ys laf,da¯ka mrudKq fkdue;s ksid HFC PGUF¸QT�� OVU.� \XTI½� ÂIKGDFNIKND�

ODI�GD�ND�XTOD��/NDYO�ZH�V�INGOUKV


   ÷ tfiau HFC E\��MGKTI�GD�KJ�K(XJ�P��X�ÂIKGDFNKJ��ODIMKV
� WXNVLG��ILGDND� ÂKN�
PM�VN�E\��MGKTI�GD�KJ���GÁX�ZMX�IMKV


    yhsfv%da laf,dafrd maÆfjdfrd ldnka ^HCFC&

    HCFC ys we;s C - H  QND2NK�MGKTI�GD�IKD�P\��LD�UM��X�ÂIKGDFNK�ÁIXND�HCFC by< 
MGKTI�GD�KJ���GÁX�ZMX�IMKV
�� � � � � ��������A�O .T���	

 (c) (i) 7ODLVFND�E�D�X�MH­OUN�OGQNVO�L[IKGD����O',VOU�¹O��ZG\GU�LHOLT¸��NG�ØO�!N�ZPÀM+�
MHNV�!N�ZPÀM+�F�KJ�WODÁIXND                   ^,l=Kq 10& 

  (ii) 7ODLVFND��E�D�X�MH­OUN�OGQNVO�ÀM+�EM�D�OV�X
� � � IIFM�ULGKNVO�P��VOV�KGOGUO�� ���ZÅ��OGQNVO�ÀM+�P�<LD����D�DM�KJI�D��WN¸�P�<LD��

MG�NK�OV�X�X�VND�&,TÀdÂND�X�VND�ÂIKGDFNKJ��ODOUKV
�� � � ��������

   ner f,day bj;a ls¯u
� � � I¸�L_\G�PLT�ZGL��H�VK�L\�ÂRD+T�D�OGNDÇ�IPUNK�KN�O��X�IKGRG��N6
�
� � � PLT�ZGL��H�VIKD��F�KJ�PX.OD�PGU�X+�ZU�2�PGU�X+�PJ�KOD�� �VND�P6YNKOD�KJI�D�F�K��XND�

OV�XJ�LH�HLDÁIXND�QHU�I�GD\M�VND�I�GU�PVØLVÇ�F�K��QG�N6

� � � ÂRD+T�D�OGNDÇ�IPUNIKD��Â1M�ZND�UKOD�Z�U�OHJGKNM�J�D�ZHNGKNM�J�D�PX.OD�PGU�X+�

PJ��� �VND�ZKN��XND�OV�XJ�LH�HLDÁIXND�PVØLVÇ�F�K��QG�N6
�

   

++
+

+

+

+

+ -

-
-
-

-

-

-

PVØLVÇ�F�K

ZP�F�K

legdhk mdr.uH
mg,h

wekdhk mdr.uH
mg,h

wekdhk 
p,s;h

legdhk 
p,s;h

^,l=Kq 15&
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  (iii) ZP�ÀM+�QH\HU�OV�I¸��ÀM+�IMNDOU�QH\HU�OV�X�E\��ÀM+�F�KJ�WODÁX�ZMX�OV�XJ�ZH�V�
fyd|u l%uhhs'

� � � P\LTIMND�fUGKN�ÀM+�IMNDOU�WDMG�OGQNVO�IPGI\GU�I\GD�dMGMGKT�NV,DPGRNKJ�IKGÅ��HN6X


� � � QHU�I�GD\�ZH�HKV�LHO�OUN�ZPÀM+�IMND�IMNDM�WO� �OU�P��VSOV�KOU.K�OV�X
�NH�I\G�D�
LTÇLT�NVU�IRD<KNDJ�ZNTO��M�QH\HU�OV�X


� � � ¿� NHM��NV,DPGROKGJ�1GU�X�
� � � � F��X4�G<�M�J�WO� ÁX�MH�HODIMN�ZGOGUKJ�QH\HU�OV�X
��

^,l=Kq 20&

AXTß��O .T����	

08' A a) (i) M1 } WKqiqï f;;a inka
    M2 } .a,sifrda,a m%udKh wvq inka
    M3 } ,jK bj;a l< inka
    M�� `� LV§ØOD�Z¸�K
    M5 } úh,s inka 

^,l=Kq 2 Ÿ 5 } 10&
 
  (ii)� <GO�I��D�NVU�2�HÂ��NVLG�F�VK�NaOH ÀGM.K�LX��¹<��INGÁ�O�GP�IROOD�I�LJ�IMND�

Á� ZH�
� I¸�NVLG� Z� UH� XT\T.�D� P',D*IKD� MU��0�K�MH­�OV�X� X�VND� P��VOV�KGM�LVÇÁI¸�
\HOVKGM�MH­�O��\HOVK
�I½�IKND�¹<��OV�X�NVLG�IXX�O�GP�IRO�Z�U�P',D*¨O�MU��0�K�
jeä lr.; yelsh' tksid iefmdKSlrK m%;sls%hdj fõ.j;a lr.; yelsh' iuia; m%;sls%hd 
¹<�.K�ZG<V��M�LHIPGoOU.�P��VOV�KGM�WDOGOGUM�LVÇÁXJ�EYOY�LH�LVK�\HOVK
��

^,l=Kq 4 Ÿ 5 } 20&

   (iii) P1 } iefmd”lrKh
    P2 } WKqiqï f;;a inka fmdïmlr bj;a ls¯u
    P3 `� IODNDÀGPLU.K
    P�� } WKqiqï f;;a inka jel=ï ls¯u 

^,l=Kq 5 Ÿ 4 } 20&
 b) (i) I�D�IOG����IOGDPV�� A�O .T���	
 
  (ii) (a) r;a jQ X ÀGM.KJ��Y ÀGMOK�WO� �OV�IXND�Y ÀGMOK�MG,DP�Á�KG�\HOVK
�WXNVLG�X  ÀGM.K�

ldur WIaK;ajhg isis,a jQ miq Y tl;= lrkq ,efí'
   (b) lefµaka ksiaidrKh ldr®hCIu ls¯u i|yd Y ÀGMOK�IOGJLD�M<IKND�WO� �OUNT��HI¶

   (c) I½�IKND�O��¹ND�¹<��OV�I¸��II�I�GDRK�L(IRD
�II�I�GDRK�L(Ç.�ÂJ��OGQNVO�LD�UK�

L\�F�VK�LD�UK�IMND�OU��HN6X�ZP\LT�I½
�
^,l=Kq 10 Ÿ 3 } 30&

  �LLL�� �� ÀGMOK��GPG[OK�ZYTÂK�KT� KV

 � � �� 2�HÂK�L[IKGD���2�HÂK�ÀGMOM��fKMN�NVLG� ÀGMOIKD�2�HÂK�GM�LH�OV�D�J����KT� I½
�

"Like disolve Like"
 � � �� ÀGMOIKD�OHI�DND�fK�ÂK�KT� �Z�U��ÀGMOK�L\�OHI�DND�Z�U�P��VOV�KGMOD�LVÇ�INGÂK�KT� KV
�

^,l=Kq 5 Ÿ 3 } 15&
  (iv) vhslaf,dfrdañf;aka          ^,l=Kq 05&

  (v) NVU�F�6K�MgSO� / NVU�F�6K�CaCl2                       ^,l=Kq 05&

  (vi) PTNU�LD0ªOU.K�:�U�2MPG�NK� ���������A�O .T���	

  �YLL���� LVLV�D�·X�NV,DPGRNK�<OD�V�FNO�PGN�MU���NVPRÁX

 � � �� 7�,2�NV,DPGRNK� A�O .T���w��`���	
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 �YLLL�� �� P�G�¹O�PØM'�D�F�dÂKO I�D�PHMH�DXJ��MU�2NKJ�ÂOLNKJ�L\�P�FNNKJ�L'FTMX�L¸QND2�
MN�Z�U�RDÂ�VO�PØM'�D�F�E\��L_\ND�OU��M+KND�L_\G�L'FTMX�L¸QND2�INGI½
��

 � �� P�G�¹O�PØM'�D�F�L(X� dÂKO � � �X�NVPRIMN� Z�U� RDÂ�VO� PØM'�D�F�L6XGL\V�� dÂND� � ��
PX.OD�NVPRI½


 � �� RDÂ�VO�PØM'�D�F�MU�2NIKD�PØN��ZM³K�ZGLNDNIKD��I\GD�ZMLGNIKD��NVPRI½
�
^,l=Kq 10 Ÿ 2 } 20&

AXTß��O .T����	

D fldgi - rpkd

9' ^a& ^i& 1 m3  ys ialkaOh   =  1000 kg  
   1000 l   ialkaOh   =  1000 kg
   1.4 l     ialkaOh   =  1.4 kg       ^,l=Kq 10&

  ^ii&                    Q          =    m c �
   ñks;a;=jlg ;dmh =  1.4� 4200�10
   ñks;a;= 8lg ;dmh   =  1.4� 4200�10�8
      =  4.7�105  J      fyda    470.4 kJ  

                 ^,l=Kq 20&  
  ^iii& ;dmh =  CIu;dj �  ld,h

   =  P� t
   =  1000 W�8�60 s

   
=  4.8�105  J   =  480 kJ

             
                     ^,l=Kq 15&

  ^iv& ñks;a;= 8l° ydksjk Yla;sh  =  480� 470.4( )  kJ  =  9.6 kJ

   Yla;sh ydksjk iS>%%;dj  =  0.096
60�8

�105 =  20 W  =  1200 J  min�1  

^,l=Kq 25&

 ^b& ^i& meial,af.a uQQ,Or®uh
� � � L[M'��1GFNKO�NVL�M��VIQN��U�KO�P',D*K�X�J�P6YNKOD�IKGRNT��HQ44�

ÂJ��WK��U�IKD�L(X�IOGJLOJX�R��1GFNIKD�µ�D�VM�J�R�INGZYTM��WO�
iudkj iïfm%%aIKh fõ'                   ^,l=Kq 10&

  ^ii& 

P Q
 
                 ^,l=Kq 10&

  ^iii& A  jgd >Qr®K .ekSfuka
   Fy �5=100�100 cm

   
Fy = 2000 N

              ^,l=Kq 15&
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  ^iv& Py =
2000

2�10�4 =107  Pa             ^,l=Kq 10&

  ^v& meial,af.a uQQ,Or®ufhka" X u; mSvkh" PX =107  Pa
   � X u; n,h by<g  �  107 �20�10�4 = 20000 N  �       ^,l=Kq 15&

  ^vi& Y msiagkh 10 cm OD�P\�J��XND�OUN�ÂJ�ÂLD�GPV��ÀM�PØXGM 
         = 10�2( )cm3 = 20 cm3

   � X PVLDJNK�ZH�V�LV�VNDYUIKD�E\��KN�ÀM�PØXGM��= 20 cm3 
   � �6MU�R.DY�WODMUOD�P\�D�OUN�ÂJ��X msiagkh 

   by< hk m%udKh   =  20 cm3

20 cm2  =  1 cm

   tneúka X msiagkh 10 cm OVND�WLÁX�L_\G��6MU�R.DY�10 jdrhla my;g 
;,aÆ l< hq;=hs'

^,l=Kq 20&

AXTß��O .T����	

10' ^a& ^i& iQ;%sld myk yryd �9�Â1M�ZND�UKOD�LHPK4�ÂJ��WX�VND�:�DLU�FNK�MN�
CIu;dj 2W fõ'              ^,l=Kq 05&

  ^ii& P = V
2

R
         R = V

2

P
= 16

2
 =  8 �      ^,l=Kq 05&

 

 ^b& ^i& 
92

6 9
16 1

8 1 }
} 91

^,l=Kq 10&

  ^ii& V1 =
6
24

�16 = 4 V     

   
V2 =

6
24

�8 = 2 V
  ^,l=Kq 05&

  ^iii& 16 1�yryd � 9�� 8 1�yryd 2 9�� � ^,l=Kq 05&
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 (c) (i) 

6 9
16 1

8 1

L 

 

^,l=Kq 10&

  (ii) P\N���DÁXJ�16 1��m%;sfrdaOlh yryd � 9 fjd,aàh;djla wjYH h' myk 
iïnkaO l<úg ,efnk 2 9 Q�DQK���DÁX�L_\G�P�XG.M�D�INGI½
 

^,l=Kq 10&

  (iii) myk iïnkaO l,úg 8 �  yryd fjda,aàh;dj 4 �  fõ' 

   myk iy 16 1�m%;sfrdaOlh yryd iul m%;sfrdaOh R kï"
   4

8
 =  2

R
    
   

   
R =  4 �

   iQ;s%ldfõ m%;sfrdaOh �R   kï 

   

1
R
= 1

�R
+ 1
16

   

1
�R
= 1
R
� 1

16
    =  1

4
� 1

16
  =  3

16

   
�R =  5.33 �      ^,l=Kq 20&

  (iv) myk ±,afjk úg iQ;%sldfõ WIaK;ajh by< hhs' tuksid m%;sfrdaOh jeä 
fõ' myk fkd±,afjk úg WIaK;ajh wvq w.hla jk neúka iQ;%sldfõ 
P��VIUGD2K�R�ZYT�Z�KOD��N6
���� �

^,l=Kq 10&

 (d) (i) P = VI

   50�103 =1000 I

   I =  50 A    ^,l=Kq 10&

  (ii) ógr tll †.l m%;sfrdaOh =  0.04 �
   L¸IP�D,.�XGU��IKD�XTß�f�� = 100 m
   ��XTß�P��VIUGD2K� � = 100�0.04 =  4 �  ^,l=Kq 15&
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  (iii) 

E

2 1

2 1
1000 9
50 kW 

R 

� � � OU�XGND��<G�GI½�PØP��P��VIUGD2K�R kï"

   
R = V

2

P
= 106

50�103 =  20 �

   ÂÇ�V�FNOIKD�Z���\U\G�Â1M�ZND�UK��(� �,�������

   
E = 50�24 =  1200 V

   ^,l=Kq 10&

  (iv) IODQ�M��XTß�P��VIUGD2K�=  4 �
� � � CIu;d ydksh P = I 2R = 502 � 4 =  10 kW  ^,l=Kq 10&

  (v) FNOIKD�Z���\U\G�Â1M�ZND�UK� =  1200 V
   PØP��� �VND���N�2GUGM�� � =  50 A  

   FNOK�X�VND�FNNK�OUN�FMK� =1200�50 =  60 kW             ^,l=Kq 10&

  (vi) WOD�fNOJ�PØI1GDFNK�OUN�<OD�VK�� =   50 kW �24 h  

         =   1200 kWh     

��WOD�fNOJ�ÂKR¸�OUN�XTR��� =   1200�re. 20
         =   re. 24 000             ^,l=Kq 15&

AXTß��O .T����	

* * *

 

 




