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o *  ( sp . i l l g  7001 )

r iv l , , ,  1 ' t  scrncstcr  l ' inel  r t tT. l t : : : ' " - , , , , , ,  
chcrnistr l

bon . r "  No ' :  C i r c rn -115 ' Coursc  T i t l c :  C l t c rn i s t l

Fuil  lVlerl is:70

i t l c :  C l tc ln ts t t l
' I r i r t rc :  3  I lou l ' s

Fui l  iVlert is:  I  u

Therc  a rc  f i (c igh t )  qucs t io t i s '  ' \ t i sw 'c r  a r ly  5 ( f i i ' c )  t lucs t io t ts '

' 
jVl:rrli.s

i .  a )

b )

d)

2.

) .

4 .

)3xplain tirc R'uthcrlbr,'.1's solar s1's'Lcll-i xtoti-t i l lo':e l \\/h1' rl wils

!:liil:" posi.,l.r"' of ilohr,eto'r,rloclcl \Virh ilrc 
":lll "l:""'"

cicrivc tirc cciua'Lio,.t ' = n|, + 
-; 

I ll '1.t"" tirc synrbois lt'c of

\ l 1 r  
u t  )

1;ostuiatcs

t i t c i r  us r ia l

c) ilr:il'}1thclfour cluantunr nuntbcis? wriic clorvtr t'cir phystcal

signihcglgc:v-'C-aJc[l 
otc tirc wev c I c ;r giir o l' I i gh i,e : li : t; J

cicctronic transi t iorr  f rotn cncigy lcve l '  n
irortl i i1'clrogcn atotll to"]t-"^^ -r
: ' ;  i ;  ; :  2 i rs i .s  I (  -  1o96oocnr-"

Lhcor; '  c lc l l : lc i l tc tc i- t l ts '

1 :

4

a) I t ' t  conncct iou r 'v i t i l  thc l t lo lccr ' t lar  oLbi ta l
* /  

i )  Bonding nro lccular  orb i ta l  '

i i l  Ant i - f r *d ing r l lo iccu lar  orb i ta l

: . - ,  ^ - , . . - - . . ' ; -

iv)  A:t i -ool ; i . i3 slcJ::J; '  . .
b) For the formation of Nz and 02 nro'ccu'cS

l i ;  Oro* thc tnolccular orbi tal  diagrants

(i i) WLitc Ao*n i itt i '  molccular clcctrortic confi guratiotts

ii i l l  C.i.ut;tc Litc bortu oLJc: j 
1:r*

i iuj Cottt-ctlt ou thcir nragnctic l) i-oilcrl ics 
,..  ̂ r irn rt rrr, C

c) Expiain sp ,  s lr2 ai td sPl hybri t l izal , ions iaki i lg cxai i rplcs oi  lJc '  l l  ancl  C

atoms rcsl lcct ivcl l ' '

a )  D iscuss  t l i c  "c lcc t t 'o l l  sc i l  i l to i l c l "  o l ' r r lu i l l l l i c  bo i r t l i r rg  l . J l l sc t l  On t l r i s  t t toc lc l '

:j.tfi:Ji:;,:i:"il:iii.i!.,,i.i,,, (i,) gooci co,,c,uciors orr':cat (iii) r'arrcabrc,

and duc t i l c

b ) C o m p a r c t i r e p r o p c r t i c s o f c l c c . r i o r , a l c r t t l i l d c o v a l c l t t c t l t i t l l o u n d s .
c) Explain wiLl l  cxnmil t ' '  t l ' ' t  io '" t ' ' io" of  c lcctrovalct tL '  cot 'Alctr t  ani l

coorcl i l latc col 'e icnt bond'

a )  Wl i l t  c lo  you l l lCe l l  by  l ) rc  tc r t r r . . I t ca t  o f  i . cac i ' io ;1 , ' . ]  t ; s i : rb I i s I t  a  rc la . i io i t

bctwcctt  hcat of rcacl io;r  l r i  constair f  ' ' " t " t ' ' "  l i t tc l  ' . . l t l r i  l l i  cot lstant vol t i t . t tc '

b) l - Iorv could you cnlcul*, .c r l lc s i .air( , , , , : i ' ; . r ;  , i  , l . " t t io ' . ,  1 ' , rr t  stattc ler i l  Scl t  of

r - , ' . . . , r 1 i n r t ?
I U i r r r s r r v ' ^  '

- (

4

4

4

2
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r1)

i l i l i i  i l  s ' . i r ) i l f  L ) ' l : i c  l l l

- . U -  ; r ' , ' .  I . , 1  r ) l
- J  u '  l i  " r ! -  

^ r ! ' r "  " ^

- , , . ,  . , '  ' 7  , ' {  , ' " , :

. l : - c -  i  J U . y d ,  
- t 1 ' v t  c ' L g

5.  a )  Dcr ivc  a i t  cx i l rcss ion  fo i  r i l c  c lcvar io : r  o i  bo i i i i l g  1 )o i i rL  oL ' : l  i l t i r r i t l  w l l c l i  i l

non-vo la t i i c  so lu tc  i s  d issc ivcc  in  i r  : ,na  c ; l l l a in  l io \  r  \ \ ' o t l ld  ycu  ca icu la ic

t i l c m o l c c u t a : r l , c : g l r r | i ' o l l l i i l c c i c r , a i i o i - t o i b o i l i n g l ) o i l l t .

b ) S t a i c L i t c l i l l v s c s t L l o t i e : t ) f c s s L l i c s ; l d c ) : i l l l : i l i l o r ' v " i l c l a r v s l l l ' c c i c : ; c i ; ' t ' : i " l ' ' t j

n o i l - c l c c l i , l l - v t e  : ; ' l i r i t c  i s  5  S '

co t . I t a i l l s  2 ' i  i 1  o i ' t l t c  so l t i i c  r r i t c l  60 ( )

i o i '  w ' : t l c l '  - '  0 .57 i ) .

6. a) Dif fcrenriatc bctrvccl ' t  
'orccr '  ani i  

' l l lo lcculai ' i i r "  ol ' r  i 'e ' rc ' ' to i i '

b )  Deducc  thc  cc lua l io ; r  fo i  t i r c  fa tc  co l l s la l l l  o ia  f i rs t  o rc lc i  i c i l c t io l l  i i i l c i  dc i i vc

'Lhc cxDression for i rai f -c l langc'

1 0 0 0  s c c o l i t i s .
')

7 . a) Statc and cxplaiil ti lc ll '"t '

and Kc.

Explain irorv thc cquil ibriurnconstan'r cllangcs vli tir tcnll ciiriurc?

Dcrive an cxlli 'css:oil ioi

NzOq (8)  *2NCu (s)  ln ' rc : i i

lo tl-rc gas Iarvs.

c) 
' l 'hc nrolccular wciglr ' '  of  a rvi i ic i '  l ;o lul- ; lc- /  
C o m p u t c  t i l c  b o i l i n g  p o i r l r  r i  t l l c  s o l u i i o r t

g of walcl  a 'r  a" l t - t i l 's i l i tc i ' ic i l rcssuic ( i i ic lo

d)  i r i vc  ruo lcs  o f  PCls  rvc lc  io i l t t c l  to  bc

5- l i t rc  capac i ty .  C l l cu la tc  K , ,  a t ld  i " '

L  a )  I Io^ rv  wou ld  1 'ou  cs tab l rsh  i i l c  i l I  sc l i c

25'c?

6
)

4

2
b)

^\

6096 c l l ssoc i l r i c i l  r i i  ' 12  ' l " t l  i r r  r t

ib r  t i t c  re  ac t io i t .

l ,cssc I  o  1

b) i {ow many phascs al ld colnpoltct t is l rc i ) :cscl l l

systcms?
( i )  icc,  \va lc l  a t lc l  s lcat t l  arc i i l  cqui i i i l : ' lu i l l '

(l i) n rnixtufc oioxygcn ancl ni ' 'rogc;r gesscs

( i i i )  Aqr icoLrs solLrt ion oiNeCl '

c) iVi i t .  at  lca.st  ot l  i i l " l t rol- t l l t r ' r  t ' lsc of ihc foi lowtt lg

( i )  iLIc ( i i )  Nc ( i i i )  Ar ( i r ' )  I (L

: r :  e r e . t  o : : l : c  f o l l o r v t t t g

i . u t ' L  o t  g l r i l i  c  i  c l t c t t t l t i s '

( i )  I i c l n  r r i t g c t t t c l l t .
c i )  G i vc  a r l  cxa t r l p l c  o I cac i t  o l ' t l r c  f t r l i o * ' i t l g  l l l l l ) o i

( i )  Subs t i t L rL ion  ( i i )  
" \ c l c l i t i on  

( i i i )  i : l i i r r i i r a t i on

' w J  '

{
I
i
I

!
t

t.: '
i l

i'
r"
i
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i )  r r  r r ; ,
a r . t )  e
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5.

Al r r r . nu l l eh  un i vc rs i t ) 'O f  sc iencc  r t i l t i  
' i ' c ch l ro log l '  

). ^ ^^b .o " t . t n rcn to fConrpu tc rSc i c t l cc : r i r d l i r rg i r r cc r i r rg

1r, Ycar, 1l '  s encsicr Clcaran..,{*f ,otenrcnt/Carry Ovcr I ixatuiuatio n (Spring 07)

Course No:  Chcln 115 '  Coursc T i t ic :  Cher l l is t ly

Full  Marl<s: 70 
vv q^ ev 

Tirne: 3 Flours

i ) : r t c :03 .1 t r .2007

There e l 'c  8  (c ight )  qr rcst io l ls '  At ts l t 'c r  : t t t1 '5  ( f l ' r 'c )  t l t tcs t io t rs .
'  

l \ 4a r l i s : r l l o1 (q t t , r r c  i n t t l c t c l ru t t 'g i t t .

(o) Givc cxpciimcll tal cvidcnccs thai
\-/ 

| tir" nrrcl".,, of a:r ato'r is 'ositivcly cirargcci: ii) the iruclcus of :in

atom occuprcs a vcry small volumc ott i  i i i ;  t i rc clcctrons arc negativcly

chargcd o,i,1 tlt.y occupy a vasi spacc surrouncllrlg thc nuclcus'

(b) ii"f." n.,herford's solzrr system atonl 'rodci a'cl cxplain the reasons

for rnodif ication oithis niodel '
(c) Writc down r]rc clcctrori ic conligrrr.: t iot l  of t l :c |ol iorving

(i) IvIg*2 (ii) Cr (iii) Sc ald (iv) Ar'

(") $tatc pcriocl ic larv. ciassif l '  t i rc clcttrcnis of t irc pcriodic teblc otr t l tc

basis  of  thc c lcct ron ic  conf igr l ra t ion '

(b) Discuss rirc variation of propcrtics of thc clct-lictrts rvithirl groulls itud

periods.
(c) itr.it. .,1'ith cxai-'rpics, thc fonrlation of

( i , )  c ,cc. , :o ' ,  i -c : - :  i : , '  ; : " :^ : : l :  3 ' l i  ( : : i )  Coo;dr : ra lc  covaicr l t  bo l td '

(o) Tire hcat cvolvcd or absorbcd in a givcn reaction I i ius't  be ir lciepc;ice; ' ;

of tile nlanncr in lvhich thc rcaction is brouglrt about-justify the

statcmcnt.
(b)  I - low c locs thc ' i tcat  o f  rcac i . io l t '  v l t i l ' * ' i l i t  tc i t tpct t t t t t i ' c? N' lc l r t ior t

1(irciroff s cqtration in this cott l tcctiott '

(c)  f 'hc .hcat  o f  combust ion of  n lc t i tanc is  -2 i2  l ica ls '  I i  thc hcats  of

fonnalion of carbonciioxiclc ai ld rvatcr arc -9' i '3 l icl ls arlci -6E'5 l icals

rcsocctively. calculatc ihc hcat of fonnatioit  oi i l lct i tat ic'

(o) Dcfinc thc ratc of rcao[ion irt  tcrt l ts of cottccti trat ion.

i i ,1 Dcrivc t irc intcgratcd ratc lar.vs foi t irc foi lorvit tg icactiotts'

( i )A ->P( i i ) 2 ,a+P
(c)  b.nn"  tncIat f  i i fc  o f  i l  rcrc t io t t  l t t tc i  rc l r . 'Lc i i ' to  tc l lcL i ' t l  . tdcr '

i6 i  T i ic  ha l f  l i fc  o f  a  f i rsr  orc lcr  rcact io '  is  10 r t r i '  Calcu latc  thc s1. ,ec i i ic

ralc cOi lst l ' l i ] l ' .

(a) Wliai  arc ihc Col l igai ivc )) iopcrLics? Dci l t icc I t i t  cx,1l t 'cssion lc lat i r lg thc

molccular lvc[ [ t  J i  a soluf"  rv i t i r  f  hc lorvci ' i r l i l  o l-  vapot ir  pt 'cssl trc of
6
4thc so lur t ion.

(b)  Dcscr ' :bc b: ' ic iy  l l tc  c . r1 ; l i i r t :e :^ t ' r lc lc t I i I s  o i  t I I c  i : r .1 'o -sco1; ic  t t t c i l to t l '

2.

4.

5

J
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(c) 10g or.urcr rs crissoivcqr i' I u0 sur ol' \v,icr' i i ' tirc 
"i 

tli;il 
lfii i:";;

watcr  at  t ' l lc  wol ' i i i r lg  tc :npci l i i l i r ' :  is  2 i  '32 i i l i l l  I  l i

vapour prcssurc of thc solutioi l ' /

( a )S ta tc thc la l vo i . r r rassac t i o l r . ] ] s tab l i s l r t i r c r ch i i ' o . l r . bc iwcc r r I i , , t r n . lK . .
)3xplain, "r, l i  

i r .  tr. tp of I  c cl:atclrci 's ir | i :rcinlc, t irc cffec't  of

tcmpci'aturc ulci prcssuic oit tltc :-crc'riotr'

Nz(e) +:llz(s) l2NI13(g) 
'?t r' l l: ' l ' ' '

(b) what iu:c thc f l iclors that inl lLiclr. l l ' ,"  chc;l ic] l  ct i i i i l ibLiunr?

(c) Disc'ss tl-'" 
"ltt"r,atical 

ttf"tion' ihal sllor"' lirc i'cla|iorl of iirc

\  /  
cqui i ib l iur l l  cot ls i iu l t  to  tc i t l t lc i l t l i i rc '

( a )  Dc f i nc  t hc  t c t ' t r t s  1 l l i ' t s c '  cu l t l i ) o l ) c l l i  l r ' t d  Jc5 ;  cc : i  r i  j i  c ' r ' 1 \ ) l l l '

(b) Dcscribc t irc t 'o'o co'U)o.clt,  t t l i . t t  t*rJr * ' i r '  t i rc hclp of t irc tr l tesc

\u' l  
; ; ; ; ; t  Sito*' t i ' rc 'arior 'rs :/o'cs in thc diagrettt '

( c ) I . I o r v I n a n ) | i l l r a s c s a r r c r c o l l l ] ) o : l c i l . i s S i c p : c s c i l t i r l c a c l t o i . i i l c

foliowing sYstcn:s?

A

7 .

icc = \\'atcr --': s'.cllll

8 .  ( t )  \ " ' l i i  c c  )  J - : ,  : : l J : i ' l  
, : : : ^ : '

cv idcncc  o i  thc  cx is ic ; l cc

solution.
(b) Discuss lllc mechanisnr

shorv thcorcticallY horv

(c) )31' ; lci" ' i l l : I; l ' 'r vi l) 's

- - . . i 1 1 1 . ,  i , , r r r  i t r  ^
C i : L . . t l t  r l t ' t "

' r  r  , , . ;  1 . .  i n  t , , , i i C i ' ] i l . i
s 0 l l i t i l l l  u i i  l u i ' ' r f r v  r r r

: :  j i J : ' . , l . l : l  o f  h c l :  r l ' i ' s c : '

satL.ira're-l

solu ' , ion?
(c i )  A  so lu t io i r  co i t la i l s  25yu rv l r i c :  '  2 '5 ' ; ' "
\ - /  

wc igh t .  Ca lcu la tc  i i r c  i l ro lc  i l c i i t " l t  o f

of  cr rssc lut io l l  o i

t i rc  cvc lu ' , ic l  l l lC

Y O  ! :  C l : : ^  a ) : ' l : ' C S S

i 'ogL: ) of )



./"

Full Mari<s:

(a)
(b)
(")
(d)

? ' "  n r l r t  t
J  v L v L "

2. (a) What is a

atoms?
Explain SP2
Wri tc Vl .O.

'  l ) l tc :2 '7 'J3 j007

'^Urnu.rl lnlt 
l lnivcrsit) '  9f f 1ic11c" :; i t : ] . : : : :1; i : i '"* '  '

Dcparti"""t oi Coiniriitcr-!-cicrrc3 :1r1li:)ll.:ii:;;1il* i

1't Yc:r l '  1' '  S 
" '-t ' '  

* tcr Fi n al l lxattt  i t t  rt  t  io rr -( l i r l  
I  l -2 0 0 6)

'  
Coursc  No ' :  C l r c i r i - 115 '  Coursc ' l ' i t l c :  C i r c rn i s t r ; '  ' r ' , , t t c :  3 l i r s .

70

Thc rc  a rc  E  ( c iqh t )  qucs t i ons '  Ans rvc t '
I  . ,T , . . r l . r ' . l@

Discuss quant l im nut lrbcrs iv i  t i l  t l :c i  r  s i  gr l i  1 rcai lce: '

Wr i tc  thc  i im i ta t ions  o l  Bo lu  n roc lc l '

Wirat arc lhc cJi l ' l -crcncc;bctwcci l  orbi ' t  a l l t l  t r iLr i i r i i  ' '

wr i tc thc possiblc val t lcs o1' for- tr  qul i t i ' l - t i i l  i l " i l l l ' i ;c i '  1 'ol '  t l rc cicct i rJrr  l t r

: r r t1 '  5  ( f i r 'c )  qucst io l 's '

i n  t l i c  l t t l t t ' g i l t '

chcmical bonci? Wily ciocs a ci lct t l ic i l l  l ront i  forr l l  bchvcen

_ ' l  ,  ^ ^ l  ,  r  . : , : , , , . .  t i l l C .
,  SPr  a r tc i  SP ' ' ' .  i r yb ; t ' l l za t lo l i  \ \  I l i r  u ' \ ' i l r  ̂

s i . ruclurc foi  i - lc: '  Nl '

6
?

. i
J i

(b)
(c)

5
6
-)

6
.)

4
2
5

4 .

(") Dcrivc Gibbs phasc u.l ic '  .
( b )Exp la i r rSa l i c r r t | ca . . r t r cso f l l l r escc i i r g l i t r r t o j a i l l t l : l o cc l t t t po r r cn t syS tc l l l

rL I .O) . -  
' ' i l  i C : l ' C ' ! i O l l S -

. : )  ^ : : : . . : : - : :  : J r : . J ' l  ' - : -  - ' - - : * : ' : l  ' :  ' : 1 "

( i )  CaCO; (s )  =  CnC(s )  ' .  CJ : " - ' ;

( i i ) . lcc  = watcr  -+ VaPour;

( i i i ) ' Ice + '"vatcr '

(d) Wirat or. t . tontogcncous arlcl hclcrogcilcoLls syslci l l ' i

Disc l - i ss } , {ukovn i l io t ,a t tc l l r l l t iN , la i . i< t l r , t l i ko i . l i i l . j i I i . l i l o Ia lkc r lc .
What  ty ' c  o i " t , f . l r f i .  u , . , , i . , :g . . , \ l i l o l  cor l l c^s l i i i o ; r l  C i i vc  cxa i i t , l c '

Dcr ivc I i , ,  l i l td I i "  Ibr l i ic givcl l  rcec"loi l  -

I-lz(g) :r- I2(g) '= 2l-il(8)

(d)  Caicr r la tc  K"  of  . . l lc  i .cact io i ' i . \ i l ]  
_-  2C,rv i tc t .c  i l l i i i : r i  co i lcc t i i ra i io i l  o f

Aa r rdB i s2 r r l o l c / i i l r ca r r ccqu i i i b . i . , , . , . , . o , . ' . . n i r a . r i o t t o fC i s0 .32
niolc/1itrc.

(a)
(b)
(')

) (a)
/,?(l\

*/
(c)

fd)

nrc  l cc r i l r l r i tY?
cxprcss io r t  fo r

, .  I
a f r u  n , - ^ o r
Z  u l  u w r

I'Lite I cf 2

Vs l / ' f  g ivcs a



( r )  D c l l n c  c t t ' ' l t r l i i l ; ' i ' l l ] ! i - i l ) [ c l l ) i l i  c i i c i g Y  o f  l t  ' s ' i ' s i t ' t : l  (  ] l r ' '  i i l c i l ' i c l l i l ' t o t l '

(b)  
. i i rc  s ia 'darO i r ' . , r t  o i ior ' ta t io , ' ,  o i ' i ,HrOi- t1 i1 ,  C,- l : i i l )  r i ; t i i  f l21; ( l )  arc-

277.0._3g3.5 ; ;J  -2g5 KJ.  ca lcu larc  i rca l  ch lngc io i  i l rc  ic lc ' t ior ) '

C2l- l5CI{(1;-r-  3Or(s) *  2CO:(8) + 3l- l2o( i )  -  , - .  . .  ; ,  , " ,
;;;;; i ; i"ut, 'atizaiion of strortg acici anci siiong D:rsc 1s 1rc:ri

a1l  casc.  ExPla in i t '

Conlpor" sizc of anY clcnlcrl t  N' i

pcr iod ic  var ia t ion '

What  are co l i igat ivc propcr- t ics? Wi iy  arc  i l tcy  ca l lc t i  s t l?

Dxp la i i l  Vanii-lo ff s l i irv o f 'os l.I lo t I c j lrcss rl l 'c'

Dc f i nc  i o r ' vc r i t t g  o f  vapou r  l l r cssu i c  anc  r c l l t i r / c  i o \ vc r i i l g

I l i ' c s s l l r c .  r  . ,  1 ^ n n  , ,  r i -
(d) 5 g of  NaCI rvas dissolvcd i i t  lUl ' 'U $ ot
\ - /  

,o l i t ion is O'997 g/ in l '  Calculatc i ts molal i ty

Write short notes on any 4 (iour):

(a)  PYrolYsis
(b) Buffcr  solul ion

i . i  L im i ta t ions  o lPcr ioc ic  t r ; l :

(J) Ar;hcni.-:s c;'r::::o:
( . )  P ; . c P o : : : c s  o l  : : l r : i ' - : r i

( l )  Bori  oi ic i .
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*ratcr ,  \v i lcrc

anci  t t to iar i { .1 ' .

i y  s l l i l l c  t t t

rcspcct lo

o{-  v i  l lou: .

c i cns i tY  c i

7. (a)
(b)
Iu,/
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1 .5  x ' i =  l 4
o

1  ' t l -  1


