
1

²	 m%Yak ish,a,g u ms<s;=re imhkak'

²	 wdj¾;s;d j.=jla imhd we;'

²	 01  isg  40  f;la  tla  tla  m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=rej,ska ksjeros fyda b;du;a

	 .e<fmk ms<s;=r f;dard th W;a;r m;%fha l;srhla ^& olajkak'

	 i¾j;% jdhq ksh;h	 R	 =	 8.314 JK-1 mol-1

	 wej.dâfrda ksh;h	 NA	 =	 6.022 x 1023 mol-1

	 ma,dkalaf.a ksh;h	 h	 =	 6.626 x 10-34 Js

	 wdf,dalfha m%fõ.h	 C	 =	 3 x 108 ms-1

^01&	 ro¾*âf.a    - wxY=  új¾;k  mÍlaIdj u.ska m<uq jrg fmkajd fokq ,enqfõ mrudKqjl my;

	 l=ula mj;sk nj o@

	 ^1&	 bf,lafg%dak	 ^2&	 fm%dafgdak	 ^3&	 fmdisfg%dak	 ^4&	 kHIaáh	 ^5&	 kshqfg%dak

^02&	 my; ljr lafjdkagï wxl l=,lh wi;H fõ o@

	 ^1&	 n = 3 , l = 1 , ml = -1	 ^2&	 n = 3 , l = 1 , ml = +1	 ^3&	 n = 3 , l = 0 , ml = 0
	 ^4&	 n = 3 , l = 2 , ml = +3	 ^5&	 n = 3 , l = 2 , ml = -2

^03&	 H mrudKqjl m<uq Yla;s uÜgfï Yla;sh -1912 kJmol-1 fõ' tys úfudapk j¾Kdj,sfha fláu

	 ;rx. wdhduh iys; f¾Ldfõ tu w.h jkafka"

	 ^1&	 103 nm	 ^2&	 626 A0	 ^3&	 91 A0	 ^4&	 626 nm	 ^5&	 19 nm

^04&	 P hk uQ,øjHfha mrudKql l%udxlh 49 ls' th wh;a wdj¾;h jkqfha"

	 ^1&	 4	 ^2&	 5	 ^3&	 6	 ^4&	 3	 ^5&	 1

^05&	 whksl m%;sY;h by<u jk fya,hsvh jkqfha"

	 ^1&	 H - F	 ^2&	 H - Cl	 ^3&	 H - Br	 ^4&	 H - 1	 ^5&	 H - At

^06&	 ir,  ;%s;aj  -  ixhqc  wekdhkhla idokafka hehs wfmaCId l, yelafla ñka l=uk mrudKqjla

	 u.ska o@

	 ^1&	 1s2 2s2 2p6 3s2 3p1	 ^2&	 1s2 2s2 2p6 3s2 3p3	 ^3&	 1s2 2s2 2p6 3s2 3p6

	 ^4&	 1s2 2s2 2p6 3s2 3p6 3d1 4s2	 ^5&	 1s2 2s2 2p6 3s2

^07&	 whksl wrh wvqjk ms<sfj< ksjerosj oelafjkafka"

	 ^1&	 N3
_
  >  O2

_
  >  F

_
  >  Na+  >  Mg2+	 ^2&	 N3

_
  >  O2

_
  >  F

_
  >  Mg2+  >  Na+

	 ^3&	 N3
_
  >  F

_
  >  O2

_
  >  Na+  >  Mg2+	 ^4&	 O2

_
  >  N3

_
  >  F

_
  >  Na+  >  Mg2+

	 ^5&	 F
_
  >  O2

_
  >  N3

_
  >  Mg2+  >  Na+
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^08&	 wdï,sl udOHhl oS Cr2O7
2

_
 iy H2O2 w;r m%;sl%shdfõ oS H2O2 njg TlaislrKh ù Cr2O7

2
_    

Cr3+

	 njg mßj¾;kh fõ' fuu m%;sl%shdj i|yd ksjeros iólrKh jkqfha"

	 ^1&	 Cr2O7
2

_
  +  8H+  +  H2O2              2Cr3+  +  5H2O  +  O2	

	 ^2&	 Cr2O7
2
_
  +  8H+  +  3H2O2            2Cr3+  +  7H2O  +  3O2

	 ^3&	 Cr2O7
2
_
  +  8H+  +  5H2O2            2Cr3+  +  9H2O  +  5O2

	 ^4&	 Cr2O7
2
_
  +  8H+  +  7H2O2            2Cr3+  +  11H2O  +  7O2

	 ^5&	 Cr2O7
2
_
  +  8H+  +  9H2O2            2Cr3+  +  13H2O  +  9O2

^09&	 >k;ajh 1.12 gcm
_

3  yd  ialkaOh wkqj 20% HNO3 iys; ;kql HNO3 ødjK l=uk mßudjl

	 (cm3)HNO3 10 g wvx.= fõo@

	 ^1&	 6	 ^2&	 15	 ^3&	 23	 ^4&	 45	 ^5&	 55

^10&	 my; úfYaIhka w;ßka jeäu úhq.au bf,lafg%dak .Kkla we;af;a l=uk úfYaIhl o@

	 ^1&	 Zn	 ^2&	 Fe2+	 ^3&	 Ni2+	 ^4&	 Cu+	 ^5&	 Cu2+

^11&	 2NaOH(aq)  +  H2SO4(aq)                 Na2SO4(aq)  +  2H2O(l)

	 hkq m%;sl%shdfõ iïu; tka;e,ams úm¾dih -114 kJmol
_

1 fõ kï

	 Ba(OH)2(aq)  +  2HCl2(aq)               BaCl2(aq)  +  2H2O(l) hk m%;sl%shdfõ tka;e,ams úm¾hdih l=ula

	 fõo@

	 ^1&	 -57 kJmol
_

1	 ^2&	 -76 kJmol
_

1	 ^3&	 -114 kJmol
_
1	 ^4&	 -1741 kJmol

_
1	 ^5&	 -228 kJmol

_
1

^12&	 Ca lene,a,la jd;fha r;a lrk úg my; ljrla iu. m%;sl%shd lrhs o@

	 ^1&	 O2 iu. muKs'	 ^2&	 N2 iu. muKs'	 ^3&	 O2 iy N2 iu. muKs'

	 ^4&	 CO2 iu. muKs'	 ^5&	 O2, N2 iy CO2 iu. muKs'

^13&	 HCl(g)              H(g)  +  Cl(g)  hk  m%;sl%shdj i|yd tka;e,ams fjki ΔH2, 43.1 kJmol
_
1 fõ' fuu

	 tka;e,amsh"

	 ^1&	 ;=-lrk tka;e,amsh fõ'	 ^2&	 nkaOk ú>Gk tka;e,amsh fõ'

	 ^3&	 jdIamSlrk tka;e,amsh'	 ^4&	 W!¾Ojdm;k tka;e,amsh'

	 ^5&	 W;amdok tka;e,amsfhys Rk (-) w.h fõ'

^14&	 ks¾c,Sh   Na2CO3   yd   NaHCO3   j,ska   iukaú;  ñY%Khl  ialkaOh  2.00 g  fõ'  fuh

	 iïmQ¾Kfhkau  ;dm úfhdackh lsÍfuka miq b;sß jk fYaIfha ialkaOh 1.85 g úh' ñY%Kfha

	 wvx.= NaHCO3 ialkaO m%;sY;h ñka l=ul o@ (Na = 23, H = 1, O = 16, C = 12)
	 ^1&	 20.32%	 ^2&	 20%	 ^3&	 18%	 ^4&	 33%	 ^5&	 80%

^15&	 tlsfklg  fjkia WIaK;aj (T1, T2) yd mSvk (P1, P2) ;;a;ajka foll oS ksh; jdhq ialkaOhl

	 (m) >k;ajhka (l1, l2) w;r wkqmd;h oS we;af;a"

	 ^1&	 l2   =
   P2      T2 	 ^2&	 l2   =

   P2      T1 	 ^3&	 l2   =
   P2      T2  

2

		  l1        P1      T1	 	 l1        P1      T2		  l1        P1      T1

	 ^4&	 l2   =
   P1      T2 	 ^5&	 l2   =

   P1      T1 
		  l1        P2      T1		  l1        P2      T2

^16&	 2NO(g)  +  O2(g)               2NO2(g)
	 fuu  m%;sl%shdj  iïu;  ;;a;aj hgf;a iajxisoaOj isÿjk kuq;a by< WIaK;ajfha oS iajhxisoaO

	 fkdfõ' m%;sl%shdj iïu; ;;a;aj hgf;a isÿ ùug wod<j ksjeros jkqfha"
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^17&	 fjkia  WIaK;aj  j,  we;s He yd H2 jdhqj, j¾. uOHkH m%fõ. wkqmd;h 1 : 8 fõ' tAjdfha

	 WIaK;aj w;r wkqmd;h" ^fl,aúka tAll u.ska m%ldYs;& (H = 1, He = 4)
	 ^1&	 1 : 4	 ^2&	 1 : 2	 ^3&	 1 :   4	 ^4&	 1:   8	 ^5&	 1 : 12

^18&	 csmaiï ys ridhksl iQ;%h jkafka"

	 ^1&	 2CaSO4.H2O	 ^2&	 CaSO4.H2O	 ^3&	 CaSiO3
	 ^4&	 CaSO4.2H2O	 ^5&	 CaSO4.½H2O

^19&	 .uH;dj 6.626 × 10
_24 kg ms

_1 jk wxY=jl ä - fn%d.a,s ;rx. wdhduh jkqfha" (nm j,ska)
	 ^1&	 0.1	 ^2&	 0.02	 ^3&	 0.01	 ^4&	 0.03	 ^5&	 0.06

^20&	 30 0C ys mj;sk c,h 1.5 kg la kgjd .ekSu i|yd oykh l, hq;= CH4 ialkaOh g j,ska"

	 ΔHθ
C(CH4(g)) = -882 kJmol

_1

	 ^1&	 8.82	 ^2&	 1.6	 ^3&	 4.41	 ^4&	 8	 ^5&	 16

^21&	 25 0C  WIaK;ajfha mj;sk ßla; ma,dial=jla ;=<g A kï jdhqjl 2 g la we;=,a l< miq mSvkh

	 1 atm úh' thg B kï fjk;a jdhqjl 3 g la we;=`M l< miq mSvkh 1.5 atm úh' mßmQ¾K jdhq

	 yeisÍu Wml,amkh lrñka A yd B jdhqkays ujq,sl ialkaO w;r wkqmd;h MA : MB jkqfha"

	 ^1&	 1 : 5	 ^2&	 1 : 3	 ^3&	 2 : 3	 ^4&	 1: 4	 ^5&	 2 : 4

^22&	 ;dm úfhdakfha oS r;= - ÿUqre meye jdhqjla msg lrkqfha my; i|yka ljr ixfhda.h$ ixfhda.

	 o@

	 (a)	 KNO3	 (b)	 LiNO3	 (c)	 Ba(NO3)2	 (d)	 MgBr2

	 ^1&	 a yd b	 ^2&	 b yd c	 ^3&	 c yd d
	 ^4&	 a, b yd c	 ^5&	 a, b, c yd d

^23&	 úkdlsß  j,  we;s  wï,h CH3COOH  fõ'  fuu  úkdlsß  idïm,fhka 6.00 g la  idkaøKh

	 0.1 mol dm
_3 jk NaOH iu. wkqudmkh lsÍfï oS wka; ,laIHfha oS NaOH 38.50 cm3 la jeh

	 úh' úkdlsß idïm,fha we;s CH3COOH wï,fha ialkaO m%;sY;h jkafka"

	 (C = 12, H = 1, O = 16)
	 ^1&	 38.5%	 ^2&	 3.85%	 ^3&	 19.25%
	 ^4&	 1.925%	 ^5&	 ksjeros ms<s;=r oS ke;'

^24&	 A uQ,øjHfha idfmaCI mrudKql ialkaOh 10.8 la jk w;r thg" 10
5A yd 11

5A f,i iuia:dksl

	 folla we;' fuu iuia:dksl ñY%Kfha mj;sk 11
5A m%;sY;h fldmuK o@

	 ^1&	 0.8%	 ^2&	 8%	 ^3&	 20%	 ^4&	 80%	 ^5&	 92%

^25&	 A  yd  B  jdhq wvx.= n,an fol mßudj fkd.sksh yels flaYsl k,hla u.ska iïnkaO lr rEm

	 igyfka  oelafjk  ;;a;aj  hgf;a  mj;ajd .kS' miqj lrduh újD; lr moaO;sfha WIaK;ajh

	 127 0C  g  m;a  l,úg  moaO;sh  ;=<  mSvkh  úh  yelafla"  ^jdhq  mßmQ¾K f,i yeisf¾ hehs

	 Wml,amkh lrkak'&

ΔHθ ΔSθ ΔGθ

^1& - - -

^2& - + -

^3& - + +

^4& + + -

^5& + + +
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	 ^1&	 1.3 × 106 N m
_2	 ^2&	 1.4 × 105 N m

_2	 ^3&	 9.0 × 105 N m
_2

	 ^4&	 4.0 × 105 N m
_2	 ^5&	 by; tllaj;a fkdfõ'

²	 wxl  26  isg 33 f;la jQ tla tla m%Yakfha olajd we;s (a),  (b),  (c)  yd  (d) hk m%;spdr w;ßka

	 tlla  fyda  jeä  ixLHdjla  ksjeros  h'  ksjeros  m%;spdrh $ m%;spdr ljf¾ oehs f;dard .kak'

	 Wmfoia iïmsKavkh wkqj ksjeros ms<s;=r W;a;r m;%fhys ,l=Kq lrkak'

	 Wmfoia iïmsKavkh

^26&	 úIu mrudKql oe,sila i|yd WodyrKhla jkafka my; l=ula o$ l=uk tAjd o@

	 (a)	 SiO2	 (b)	 BN	 (c)	 oshuka;s	 (d)	 whsia

^27&	 whk j, O%eùlrKh iïnkaOfhka my; l=uk m%ldYh$ m%Ydl i;H o@

	 (a)	 wekdhk úYd, jk úg O%ejkYS,S;djh wvq fõ'

	 (b)	 wdfrdamKh jeäùu legdhkhl O%eùlrK n,h jeä ùug fya; fõ'

	 (c)	 legdhkfha wrh l=vd ùu O%eùlrK n,h jeäùug fya;= fõ'

	 (d)	 wekdhkhl O%eùlrK n,h wdfrdamKh jeä jk úg jeä fõ'

^28&	 ;d;aúl jdhqjl yeisÍu ms<sn| ksjeros m%ldYh jkafka"

	 (a)	 mSvk jeäj;au ;d;aúl jdhqjl iïmSvH;d idOlh (Z) 1 g jvd jeä w.hlg .uka lrhs'

	 (b)	 ;d;aúl jdhq by< WIaK;aj j,oS PV = nRT wkqj yeisf¾'

	 (c)	 ;d;aúl jdhq my;a mSvk j,oS PV = nRT wkqj yeisf¾'

	 (d)	 WIaK;ajh jeäj;au ;d;aúl jdhqjl iïmSvH;d idOlh (Z) 1 g wdikak fõ'

^29&	 my; l=uk m%;sl%Shdj$ m%;sl%shd ;dm wjfYdaIl fõo@

	 (a)	 Na+
(g)  +  Cl

_

(g)             Na+Cl
_

(s)	 (b)	Cl(g)  +  e              Cl
_

(g)

	 (c)	 Na(g)              Na+
(g)  +  e	 (d)	Cl2(g)              2Cl(g)

^30&	 we¨ñkshï" ye,ck iu. myiqfjka m%;sl%shd lr wkqrEm g%hsfya,hsv idohs" iïnkaOfhka i;H

	 m%ldY$ m%ldYh jkafka"

	 (a)	 AlCl3 bf,lafg%dak W!k ixfhda.hla jk w;r ¨úia wï,hls'

	 (b)	 AlCl3 ia:dhs;djh we;s lr .ekSug jdhq wjia:dfõ oS oaú wjhùlrKh ù idohs'

	 (c)	 Al2Cl6  ¨úia NIauhla jk w;r odhl nkaOk idohs'

	 (d)	 uOH mrudKqj jgd bf,lafg%dak wIaGlh iïmQ¾K ù we;'

^31&	 wdj¾;s;d j.=fõ 3 jk wdj¾;fha jfï isg ol=Kq osYdjg .uka lrk úg uQ,øjH j, .=Kj,

	 rgdjka ms<sn|j i;H jkafka my; i|yka l=uk m%ldY$ m%ldYh o@

	 (a)	 Tlaihsvj, wdï,sl;djh jeä fõ'

	 (b)	 Tlaisldrl yelshdj jeä fõ'

^1& ^2& ^3& ^4& ^5&

(a) yd (b) 
muKla 

ksjeros h'

(b) yd (c) 
muKla 

ksjeros h'

(c) yd (d) 
muKla 

ksjeros h'

(d) yd (a) 
muKla 

ksjeros h'

fjk;a m%;spdr ixLHdjla 

fyda ixfhdackhla fyda 

ksjeros h'
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	 (c)	 úoHq;a RK;djh wvq fõ'

	 (d)	 whkSl ixfhda. iEoSug we;s m%jK;djh wvq fõ'

^32&	 25.00 cm3 ødjK mßudjla ksjerosj uek .ekSug jvd iqÿiq WmlrKh$ WmlrK jkqfha"

	 (a)	 ìhqfrÜgqj	 (b)	 msfmÜgqj	 (c)	 ñkqï irdj	 (d)	 îlrh

^33&	 tka;e,ams  úm¾hdi  y;rla  iy  l%shdj,s  y;rla hq., jYfhka my; oS we;' oS we;s l%shdj,sh

	 u.ska  wod<  tka;e,ams  úm¾hdih ksjeros f,i úia;r jkafka my; l=uk ms<s;=r$ ms<s;=re j,

	 o@

²	 wxl  34  isg  40  f;la  tla  tla m%Yakh i|yd m%ldY fol ne.ska bosßm;a lr we;' tu m%ldY

	 hq.,hg fyd|skau .e<fmkqfha my; j.=fjys oelafjk mßos  1" 2" 3" 4" 5 hk m%;spdrj,ska ljr

	 m%;spdrh oehs f;dard W;a;r m;%fhys ,l=Kq lrkak'

tka;e,ams úm¾hdih l%shdj,sh

(a) BaO(s) oe,sia tka;e,amsh Ba2+ (g) + O2_
 (g)        BaO(s)

(b) whäka j, mrudKqlrK tka;e,amsh ½I2(g)         I(g)

(c) C2H5OH ys iïu; oyk tka;e,amsh C2H5OH(l) + 302(g)       2CO2(g) + 3H2O(g)

(d) fidaähï whkfha iïu; c,SlrK 

tka;e,amsh
Na+ (g) + H2O(l)         Na+ (aq)

m%;spdrh m<uqjeks m%ldYh fojeks m%ldYh

^1& i;H fõ'     i;H jk w;r" m<uqjeks m%ldYh ksjerosj myod fohs'

^2& i;H fõ' i;H jk kuq;a" m<uqjeks m%ldYh ksjerosj myod fkdfohs'

^3& i;H fõ' wi;H fõ'

^4& wi;H fõ' i;H fõ'

^5& wi;H fõ' wi;H fõ'

m<uq m%ldYh fojk m%ldYh

^34& oshuka;s ;=,ska úÿ,sh ikakhkh fkdfõ'
oshuka;s j,oS iEu C mrudKqjlau sp3 

uqyqïlrKh ù mj;S'

^35&

iuia; mDÓúh yd mDÓú lfnda, fjka fjka 

jYfhka i,ld ne¨ úg tAjdfha jeäfhkau 

mj;sk uQ,øjH fol ms<sfj<ska hlv yd 

Tlaiscka fõ'

hlv" Tlaiscka iu. ridhkslj ixfhdackh 

ùfuka hlv Tlaihsv idohs'

^36&

2 ppm, Mg2+ ødjKhl we;s Mg2+ idkaøKhg 

jvd 2 ppm, K+ ødjKhl we;s K+ idkaøKh 

jeä h'

Mg2+ whkfha ujq,sl wdfrdamKh K+ ys ujq,sl 

wdfrdamKhg jvd jeäh'

^37&
lef;dav lsrK úoHq;a lafIa;%hl oS lafIa;%hg 

,ïNlj W;al%uKh fõ'
lef;dav lsrK wxY= j,g wdfrdamKhla ke;'

^38& Mg(OH)2 g jvd Ba(OH)2 c,fha ødjH fõ'
s f.dkqfõ uQ,øjH idok ixfhda. ish,a,u 

whksl fõ'



6

^39&
òkEu WIaK;ajhloS mßmq¾K jdhqjl j¾. 

uOHkH fõ.h ksh;hls

tlu WIaK;ajfha oS ´kEu mßmq¾K jdhq 

wKqjl uOHl pd,l Yla;sh ksh;hls'

^40&
m%;sl%shdjl tka;e,amsh ndysr jdhqf.da,Sh 

mSvkh u; /f|a'

;dm ridhkfha oS iïu; jdhqf.da, mSvkh 

1.013 × 105Pa f,ih i,lhs'

1 H
2 H
e

3 Li
4 B
e

5 B
6 C

7 N
8 O

9 F
10 N

e
11 N

a
12 M

g
13 A

l
14 Si

15 P
16 S

17 C
l

18 A
r

19 K
20 C

a
21 Sc

22 Ti
23 V

24 C
r

25 M
n

26 Fe
27 C

o
28 N

i
29 C

u
30 Zn

31 G
a

32 G
e

33 A
s

34 Se
35 B

r
36 K

r
37 R

b
38 Sr

39 Y
40 Zr

41 N
b

42 M
o

43 Tc
44 R

u
45 R

h
46 Pd

47 A
g

48 C
d

49 In
50 Sn

51 Sb
52 Te

53 I
54 X

e
55 C

s
56 B

a
57 La

72 H
f

73 Ta
74 W

75 R
e

76 O
s

77 Ir
78 Pt

79 A
u

80 H
g

81 Tl
82 Pb

83 B
i

84 Po
85 A

t
86 R

n
87 Fr

88 R
a

89 A
c

10
4

R
f

10
5

D
b

10
6

Sg
10

7
B

h
10

8
H

s
10

9
M

t
11

0
U

um
11

1
U

uu
11

2
U

ub
11

3
U

ut
...

58 C
e

59 Pr
60 N

d
61 Pm

62 Sm
63 Eu

64 G
d

65 Tb
66 D

y
67 H

o
68 Er

69 Tm
70 Y

b
71 Lu

90 Th
91 Pa

92 U
93 N

p
94 Pu

95 A
m

96 C
m

97 B
k

98 C
f

99 Es
10

0
Fm

10
1

M
d

10
2

N
o

10
3

Lr

w
dj
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