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1. 'A given compound always 

contains exactly the same 

proportion of elements by 

WE;)ight'. 

a) i) Name the above law. 

ii) Write the name of the 

scientist who proposed 

(1) 

this law. (I) 

b) Calculate the number of 

molecules in each of the 

following : 

i) lg N
2 

ii) 1g co2 
(Given that NA is. 6.02 x 1023, 

molecular mass of N
2 

is 28 

and co2 is 44). (2) 

2. a) The number of protons, 

electrons and neutrons in a 

species are equal to 17, 18 

and 18 respectively .. Which of 

the following will be the 

proper symbol of this 

species? 

i) 

iii) 
36Cl 17 

ii) 

iv) 36CZ-11 

b) i) Give any two postulates 

of Rutherford's nuclear 

(I) 

model of a,n atom. (2) 

K-2 

ii) Write the two main 

drawbacks of Rutherford's 

· atomic model. (2) 

OR 

2 

l. · 63Cll6 cruoWJ,cB<15)(0®1arn ®llS60BlCQJlro1,e£wm 

Ql J eJ cfh 6ID3 gM 6) s cs 0 (() 6013 ciO CID Q!J)1 eJ 6~ 

®llffiJ,nJO®o %),~pW
0

al'J:J0<960 63CllJ, 

CllnJ06)eJ ar@CQJlai1cOOJ,o: 

a) i) a:i6cfh~1am 6)cfhos.i,(0®1ai1c00Jimi 

116 

m1Wai(Q®16)cffl <llnJ6lCll':l'J,®6cfh. (1) 

ii) @'D m1wmo l'.llJ,dlicgnJo§J,OJaj 

CIOOcrul®@6YID6lCVl (]nJ6)Cll'l'Ji®6cfh. ( l) 

b) ®06l':I' 6lcfhOS6(0®1Mc006nTlOJcoJlam 

63 0 (] (() 0 mi1 eJ6 0 ®l) s 6ID31 CQ}l ai1 cOO J, ITTl 

® ('Q) 0 l® cfh~J,6l S %) GJAlO 

cfh6YYSJ,nJl s1 c:OOJ,cfu. 

i) lg N
2 

ii) lg co2 

( NA wci@s olle.i 6.02 x 1023 

· ar©6ffi. N
2 

-@cffl ®C11l0l®Oc50Cllo 28 ~o 

CQ 2 @cffl ®lQlOl®O<SOCllo 44 §20 

ffi@JW.) ( 2) 

2. a) 63<ll6 CJ;9iccllcru1af6 ®llS6ID31Wlro1c00J,ITTl 

ClllnJOCll§O£mJ,cfhOO, @eJab<lllS06fficlc:fuOO, 

ffi.:IJ<lllS06TDJ,c&..cfO @OJWJ,6lS oti)GJ;T;lo 

WLDOlcfuD:lo 17, 18, 18 g;QOJCW::>6m
0

• 

®06l':I' 6lcfhOSJ,®Oil ro1 c00,l,(ffi0J coJl affi 

O@®OCW1ai1cOO,l,o g:Q'U Cffiin9:l'lcru1m" 

CllWOW.g,J m.i1omJaf6? 

i) 

iii) 36CZ 17 

ii) 

iv) 36CZ-11 

b) i) OJLD©Clln.OOWM1@cffl ffi.:1J~1woro 

ar©Ro mo®~c£h(Q),l,6)S 0@6l®83J1 

eJ{,o (()6f!S" ~nJ0ffi.J.!,<lleJR6c&.cfO 

(1) 

%)<.!'6®6cfh. (2) 

ii) OJLD©<lln.OCJffiruJ @@)Ro i'.llO®~cfuW{, 

6lS ro611'5" LnJW::>m@<;tJ3 cfuJ,OOJ6 

c:fuOO %)':1'~,(ID{,cfu? (2) 

. ('(J'(l)6)~ab1cu'b 



OR 

a) Representation of the, orbital 

with quantum numbers 

n= 3, l = 1 is ....... 

i) 3s ii) 3d 

iii) 3p iv) ls (1) 

b) i) Which of the following 

sets of quantum numbers 

are NOT possible? 

,l 
1) n = 2 l = 2 m = 0 m = +-

. ' ' l , 8 2 

1 
2) n = 1 l = 0 m = 0 m =--, , l ' s 2 

1 
3) n=3 l=2 m =-3 m =+-

' ' l ' s 2 

1 
4) n = 2, l = 1, m1=1, m

8 
= +2 

(2) 

ii) Justify your answer. (2) 

3. Names of elements with atomic 

numbers greater than 100 are 

given by IUPAC. 

a) The atomic number of the 
element with IUI;AC name 

'Ununbium' is ............. 

i) 112 ii) 110 

iii) 111 iv) 114 (1) 

b) Why is potassium considered 

as an s-block element? (1) 

c) The first ionization 

enthalpies of second period 

elements generally increase 

from left to right along the 

period. Give reasons for this 

general tren.d. (2) 

K-2 

3. 

3 
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@!)6)~m;1am 

a) n ::: 3, l = 1 nmcrn"l cfuj061l5o 

cru o filJ,)cfu §.1eJJ6l s l nJ ®1 m1 w"l cB:i ro1 

ci3u\~crn 63offimf1Raf0 ro®Gffi .......... '. .. 

i) 3 s ii) 3 d 

iii) 3p iv) ls (1) 

b) i) ®06")'9 ®nn1 co1<00c?,rmOJ cw1 afO 
Cl@@ (Q) Cl 6l cOO 6lCTlJff c&.>J06fl'so 

CTUofilJ,)cfu§.OGrrl CTUOWjt.ll~:ProYl))M? 

1 
1) n = 2, l::::: 2, m1 = 0, m

8 
= +2 

1 
2) n=l,l=O,m1=0,m

8
=-2 

l 
3) n = 3 l = 2 m = -3 m =+-

' ' l ' ' s 2 

1 
4) n = 9 l = 1 m = 1 m = +-..,, ·, ' l ' s 2 

(2) 

ii) m16ITT3fil61S ~ctr®coo m~o<Wl.mro1 

dJ6JJ,cfh. (2) 

arrc:cgrFlai1cfu <nlo6ll,) 100 afO c:&..~SJ,®eJ~ 

ill.1,eJ cB:i6ITT3fil@S ~oJ C06cfu00 6li:fu0SJ,c£3-.S)J,ffi1@ 

IUP AC m@Gffi ................. . 

a) 'Ununbiurn' nmrm IUPAC momo 

~~ m6eJ&n(lf(ll)16)~ (ffi()Glfr)lll1cB.> 

~ CTlJo@J,j ro@Grrl . . . . .. . . .. . . 

i) 112 ii) 110 
iii) 111 · iv) 114 (1) 

b) 

c) 

6loJO§OCTlJ,j6)(lf(O) s- tll6\jJCJc.%)
0 

lllJeJcfuQ)OCW1 cfu<O,J,®6lffi®u 
O{j)C®J,6)cfu06T@'? 

(()61l50Ql6)(1j'(lj) nJ1roicwcw1eJJ,~ 

alJeJcfh61lB~66)S r»rmoo 

<mCl6lCQ.l06l6Hi'fTlGlCDJnS:I CTO c'l{J)cID LO :'lafOoJl 

cfMitJ 6) n.J o CID 6 6l ru cJ1 ru1 cw cw1 afO 

~S(lf(O).?,ffi1ITnJ,o ClJeJGlroYl))0§6 

GlnJOcfu6GlCT0100J,o ce,~s1.mJ5l ruco.i,rmc?,. 

~ra croomomJ loJOJ6ffi®cW'cOO' ~~ 

(1) 

cB:i0©6m6l!Bcin nffilj>6®6cBo. (2) 

Turn Over 



4. :rv:Iolecular orbital theory was 

developed by F. Hund and R. S. 

Mulliken. 

K-2 

a) One-half of the difference 

between the number of 

electrons in the bonding and 

antibonding molecular 

orbitals is called .......... . 

i) Write the molecular 

electronic configuration 

of molecule. 

ii) Predict stability and 

1u.:ic;:,.cn;~,,, property bf N? 

OR 

In order to explain the 

geometrical shapes of molecules, 

the concept of hybridization was 

introduced. 

a) The geometry of· SF
6 

molecule is ......... . 

i) tetrahedral 

ii) planar 

iii) octahedral 

iv) triagonal bipyramidal 

i) Define the term, 

hybridization. 

ii) Explain sp3 hybridization 

taking methane (CH
4
) as 

an example. 

(1) 

(1) 

(3) 

I 
I 4. 
I 

I , i 
I 

I 

I 
I 
I 

4 

a) <llGDJOCT:s'lm" Gil!l0§'.ld3)~,\£JO<'O 

63:Ji7l6Y1fl fJ El.!,cS)§.1 ClQI CQ.l~o 

1]6YlJ06m.ll6Y:J' Gi:t:JSjicfu,\J,eJ~)([) "'"'"'"'"u'H 

i) 

ii) 
2 

C'1)rw1@o 

ii) 

b) i) '6l6lo.Ol6r1.l16l6lQl.lCJm)rCTJ\iD' 

nQCTil';06l6lTJml m1&Q,JD.Jl<a€J2,rf±. 

ai!ClLOalfrro QilfffiOl®@W 

~Go nD ro Gm ai 0 cr1J1 

6l~06H5v 

Q\(fOnS::i<i'l oJ1Ullt3J~.a~ai1dlw(,d3o. 
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(1) 

(1) 

(8) 

(1) 

(1) 



5. 

6. 

K-2 

gases Laws 

at 

pressures are called gases. 

a) Give reason.s 

b) 

a) 

of gases from 

the munmum 

pressure to 

cor;np:ress 500 ml of air at 

1 atm to 300 at 

temperatu1·e. 

into 

i) Internal energy 

capar.ity 

iv) Temperature 

Calculate the standard free 

energy "'"-"u.,i:.c ( £l G e) for 

,..,-,,,n1·,::.1·<::Hff of oxygen ozone 

9 

~(1. ----1'0. "t •)as K 2 • 1 "- · <.Ju . 2. (g) '·1g1 

if constant 

for conversion IS 

,(2) 

= 8.314 JK-1 moi--1). (2) 

I 
I 
~ 
f 

! 
! 
I ; 
i 
! 

I 

I 
I 
! 

I 
l 

I 
! 
I 

I 
I 

'k 
I 
! 

! 

I 
! 

I 
I
i 

I 
I 

5 

1Hl 

mm C3 6013 g12.lJo am:1 m j! frJ(b ! cl36l.l crn 

()J 0 ® "3>608 ciil 

i) 

2 98 K -roil rmorn~11eJO~ 

2.47 x 

:::: 8.314 



7. 

8, 

K-2 

a) 

b) 

a) 

i) Give the Arrhenius 

concept about acids and 

bases. (1) 

' ii) Give one example each for 

Arrhenius acid and base. (1) 

i) Write the expression 

for equilibrium constant 

K for the following 
p 

equilibrium 

2NOCl(g) ~2NO(g) +Cl2(g) . (1) 

ii~ Find the value of K for 
c 

above equilibrium if the 

value of K is 1.8 x 10-2 atm 
p 

at 600 K 
R = 0.0821 L atm K-1 mo1-1

• (2) 

Given the redox reaction : 

CuO(s) +H2(g)---)>Cu(s) +H20(g) 

i) Identify the species 

which undergo reduction 

and which undergo 

oxidation. 

ii) Identify the reductant 

and oxidant in the above 

reaction. (2) 

7. 

8. 

a) 

b) 

a) 
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i) al'@ (T1)1 (U) 6 cfu al § (Q) 6 0 e& Gn.J<ru 6 ca, 

a:@_cw30 nJ81w3~ <1mJaiim1wmr 
ce,sn'O@crunJrf nti)ITTl::>6Jli'? (1) 

ii) <Ill/) coi m1 Cl)) cru0 

C!l'@cru1 CUJ1 m30 

<ll6Y.l.Jcru1m30 6300J©O ~GOnOC06mo 

oJl®o nti)'5'6(())6cfu. (I) 
i) (15)06)'5' @cfu0S6(0'(1!)1C01d%"J6(TD 

cruo@3e.imorumillCQJ2,@S (Tl)o®6 

e.im cnm1 ai o roo o, K CQJ2,6)5 
p 

nti) rf},v cruv l CL] n'l:l mi nti)'5'6®6cfu. 

2NOCl(g) ~2NO(g) +Cl2(g) (1) 

ii) K w36ls ru1e.i 600 K -af6 
p 2 

1.8 x 10~ atm @@6l6mEeo1af6 

. m 6c:Eb§.1 am 6) a9:, o s 6 ®Ol1 rol c00 6 ffi) 

rruo®6e.J moru cmo cw J6lS K c 
cw 6 6)S oJl eJ . cfu6rr5Jn.1l s1 c00303:i. 

R = 0.0821 L at.m K-1 mo1-1
• (2) 

o1a:CUJoc£hmf o1w::>c£hnS:J®: 

C40(s) +H2(g)-->Cu(s) +H20(g) 

o1Mc£hn'l:l® msc003crn@®crn60 
o.ffi 0J° m.l° ciJl o.'l!I <T u1 mo cmv 

63 o o9o0 cru1 crnD nS:l ® ms m! 6 ffi) 
@®nn30 o9o6l 6n'S(Oli)) J,cfu. 

ii) i1l6cfu§1affi oJ06lll1UJ1co1c003cm 

b) Among the following 

01CQJO~'n~m1affi o.ffi@06mv 

63oc£hcru1Mr@' nti)<TI\so n@@OGnf 
o1cwc£bu8~v nti)tm30 

c£b6)6TYS(0®6cfu. (2) 

reactions, identify the one b) @06l':l' @crn1Clflcet)6CTD o1woa:bnS:Jm3 

which is NOT a redox c£b~1am Offi<lilOGnf o1cgCUJooS:.u(Tl)u 

reaction. (1) o1WOo9ounS:l® roro~OCllYIDCIDu ntj)ffi)v 

@1©1f3cl01WJcfu. (1) 
Ll 

i) 3Mg(s) +N2(g)-~Mg3Nz(s) 

ii) 

iii) 

iv) 2NaH(s) ~2Na(s) + H 2(g) 
' 

6 



9. a) 'Syn gas' is a mixture of ....... . 

i) CO and H
2
0 

ii) CO and H 2 

iii) C0
2 

and H
2 

iv) CH
4 

and CO (1) 

b) i) A sample of river water 

does not give lather with 

soap easily when it is 

cold, but on heating gives 

ready lather with soap. 
Why? (2) 

ii) Draw the structure of a 

hydrogen 

molecule. 

peroxide 

10. a) The metal present m the 

(1) 

chlorophyll of plants is ........... (1) 

b) Give any two uses of caustic 

scda. 

c) When sodium metal 

dissolves in liquid ammonia, 

it gives a deep blue coloured 

solution. Explain the reason. 

11. a) rrhermodynamically, the 

most stable allotrope of 

carbon is ....... 

K-2 

b) Carbon is the first member of 

group 14 in the periodic 

table. 

i) Why does carbon differ 

from the rest of the 

members of its group? 

ii) Write any two anomalous 

properties of carbon. 

(1) 

(2) 

(1) 

(1) 

(2) 

7 

9. a) 'cru1d0wpm:r' amrrncmv cm:::>@'9CJ:JO 

w 6 rm cm1 ro'3 nm cm1 @ c@ 6) w :::>@ c00 

m1@>1®o ®])6Trl? 

i) CO W.!,o H 20 W.!,o 

ii) CO W.!,o H 2 ~o 

iii) C0
2 

W.!,o H2 ~o 

116 

iv) CH
4 
~o CO W.!,o (1) 

b) i) CllffiJO<J:lv ®6ffi2,®m mG°l~e.J 

<TU:::> mfl ~ 1 ro'3 nJ ® <l2J 6 ffi5 :::> c00 6 

rm1~. n.JCllcW::I ~e.Jo .!2JJSOc006 

cg mJ :::> cJb nJ ® w 6 6fr5 :::> c£b 6 rm 6 · 

nfj)mill,@cfu:::>~? (2) 

ii) @@nDlCUl~oD 6)nJCllO:::>c£b@@cruruJ 

®mlOL®<l2J66lS ne.Jsm (lj(OcB6)2,c£b. (1) 

10. a) crumi,)6ITT3§.1@eJ Cllc@3 ocgoon.01~1ro'3 

ami s 6ITT31 w1 co 1 c00 6 rm cg eJ :::> nD o 

. . . . . . . . . . . . . . . . . ..• . . . . .. ®])611), 

b) c£b:::>p;Hlc£b l'.8ffil0nD<l2Jl,@S Cl{B@®ab1e.Jl,o 

ro6'f'@ ~nJ (llCQ):)(l)6ITT3cJO am 19 6 ®6c£b. 

c) Qlffi)OCUl1COJo <::eJ:::>nDo lBOQJc£b 

ami cg m:) sm1 w COJ1 ro'3 e.i w1c006 cg mJ :::> cJb 

c£bS2,o mie.i m1oo c£b:::>Gm1c006crn6. 

c£b0C06ffio Cl.fl(J()Gffi:::>cOO 2,cfu. 

11. a) @®iDCllm:::>@@CUlm:::>m1cOOeJ:::>mJl c£b:::>i06n..J 

6m1@r@ Cl{]'380J6o cruo1ai®COJ6~ 

affilClle.JOClllSO<;l:f ®])6Tfl ..................... .. 

b) n.Jlro1CllCOJ:::>cw1c£b i:gsmflgi 6leJ 14-:::>o 

l w J CJ::ll@ eJ 63rm:::>m 6) mm row ow m :::>6Trl 

cfu:::>iD6n..Jsn'O. 

i) cfu:::>iD 6n..J sn'O ®ll @1@r@ l (/) JCJ::ll@ eJ 

m ff ami ow 6ITT3 §.1 ro'3 m1 rm 6 o 

ru,1 ®,\ :::> cru @<Jj 31ro1c006 rm emu 

nfj)mill,@d3:i:::>6fr5:::>6Trl? 

ii) c£b:::>i06n..JGm1@r@ aj36l®ffi>1eJ60 

(()~ ®ll<TUJ:::>@:::>oJld3:i lnJCll®,)cfu® 

ce,cJO otj)'96®6~· 

(1) 

(I) 

(2) 

(1) 

(1) 

(2) 

Turn Over 



12. What -do you mean by the 
following terms? 
a) Homolytic fission 
b) Heterolytic fission 
c) Nucleophiles 

I 116 

I 12. ar1 o 6J '-f' <;tj o w 2,cm o..J G 6l:rB J6 6) £b ::J srrs~ 
m16lJ8 rf6 (iffi) &010 aiocSS> .irrn@ rnlcr1i-l'? 

a) (JJri.OOGlOJOg\R1d:'.b nJJ1n~ffii 

b) 6lnD6l81]00~p,1ce.;' n.D1n.'l.1CTO 

c) m:iJ~<l:W06l6lru.:rnl'lim3' 

d) Electrophiles ( 4) d) §2eJab(JJLS0@6)nLHo1im.l ( 4) 

OR 

Various methods for the 
purification of organic 
compounds are based on the 
nature of the compound and 
impurity present in it. Explain 
the principle involved in ,the 
following methods for the 
purific~tion : 
a) Distillation 
b) Steam· distillation 

13. Write the IUPAC nam:es of the 
following compounds : 

a) CH2 =CH -CH2 -CH-CH3 
I 

OH 

b) 

14. a) Complete the following 

chemical equations : 

(2) 

rom6l SY m;! ro'C 

63::>rocoom1 cfou alloCQJ,so9:iu®((mri1 r.W~f.W6o 

aJ Cl eJl m ~ ®U11 Ci: qq CQ) J, o <Yllj 15 Ci CU (1)To11@ C~ 
mm s1 ffilO om arrm1 am 63 o (/)mo rri'I c-Oo 

mJ o CQJ 6 emu® 6llB §_,), 6) s rn\\ r:>.JJI r.BJ lu 6YD (!ll(j) 1 
momfl nJeJ®C1lo ail@1wrf6 §:2nJGCQ.JOCrJ1 

cOOJ,rrn3. (J()c1r:uil cfu ai 6ID(G([J1m6 ~OJ 61Ts1 

CQ!,~ ®06)'P nJOalJd,ffi! aiim·n,.fu~JfiiS ®Cll)Jo 

oJl(l()t3lcfu<01cOOJ,d:b. 

a) aiffilJGmo 

b) miroooJl czrn.lJBmo 

13. ®061':9\{jOCillJ,ITO ffiloillJJ,cfu~®6DB~66lS 

IUP AC moaio nf])<J6®~la,· 

a) CH2 =CH-~H2 -CH--Cl-l3 
I 

OH 

b) 

14. a) ®D6l'9 @cfuOS6(010)1ro1d16)6cm e,::irrl) 

CTDl.llOJD<9:)61lBrf6 nJ~;:0(01.0lidHOlrufiJ>,\d:b. 

(2) 

i) CH~ CH2 Br+2Na+BrCH2 CH3 -
dry ether -> . : ..... (l) 

ii) CH3CH21 _ ale.KOH 
) ...... .(1) 

11 

iii) 0 +CH3Cl anhydrous AJC/3 ...... +HCl (1) 

b) Exp lain geometrical 
isomerism taking 2-Butene 
as an example. (2) 

15. The Taj Mahal in India has been 
affected by 'acid rain'. Explain 
the causes and harmful effects of . 
acid rain. (3) 

K-2 8 

n{j) 56 (lS11l\l, 6) cfu06ff~f (:; ~:.\ '..H>Wl llS k!J-6)i:oo 

@n{j)&ffiJ06lmo1 rmo o .. n Ci?Jf3i i:fhlb1 &.>5\ictb. 

15. gQmll~w16leJ rnobimn.0e,~6lm ·miobt m':l'' 

6'1'llOW1.qJ1ali£6\l(ffiJ,. @m6ll, llJ'? W,J,615 

cB:i Cl ro 61Tl 6ITT3 §6 o Ql G 0 n.91 oJ.1 8J 66B §do 

(2) 

OJlC~GQlO&lfilJ,d:b. ( 3) 

2,40,600 


