. PSF 2303-Home 'Ass'_fan'vﬁénff I-2011/12

R _ NaOH(aq) _ o

- CeH Oy — CHO +  CHCO3Na*

A cat | B | e

o _ TN“OH(NJ) ' lHC1{eql

CqH m C,H,Br CH-_;,CO-;.H

F erhanohe ®rOH v e

Ceer
&

W

._:_(ii'i)__

(iv)"..'

)

{vi)

| vi)

(i}iii)

(.ix.)_

: What type of rcaotlon is represented by the conversion of E to F‘?

_ The product F exists in two stereolsomoue forme Draw the | isomers and indicate what B

. feature of thxs moleeule makes this i 1somensm possﬂale

lee a elmple ehemlcal test fer the ﬁ.motional group preeent in compound F and the »

_ obsewatlon

Compound F is more reactive than compound G Explam usmg bondmg why tIrns is so:. 3

Compound E shows optleal ISUmBI‘lSlTl What 1s meant by “optlcal :somerlsm” Sketch-"
the optleel isomers of E. o _

. The reactlon of E to Bisa nuoleophlhc substltutlon

(a) Give the structural formula of B. .

(b} Give a chemical test for the functlonal group present in B and the obeervanon
(e) Give the meehamsm of the: formatlon of B from E. :

The type of reaetlon gwen I:-y A — H + C is 1mportant in the rnanufaeture of suap.
Whet type of reaetlon is thls?

Conmder the reaetlon C — D Gwe the IUPAC name of D Identlfy the acid base
oonjugate pa:r in this reaction. . : . ;.

HA quantlty of A was heeted w1th NaOH (aq), acld1ﬁed and the volatnle acid D dlstnlled
out. D was then added to a solution containing 0.0250 mol (an excess) of NaOH. The

" excess NaOH from this reaction required 28,70 em’® of 0.100 mol dm™ HCI for

complete reaction. What mass of A was reaeted with NaOH in the first plaee? (C—12
H=1 0=16) . _



2,

(a) Using an example each of an acid and & base, axplam the behavmr of an-acid and & base
accordmg to

(2) Bronstcd Luwry theory
(b) L ewis Theory

(b) W rite down the. expresstons fur pH pOH K and pK\,,r

(c) Derwe the expréssmn for the concentratmn of H'" of a weak acid solutton HA Acid

- dissociation constant for HA i is Ky Consxdcr the. mltlal concentration as ‘C’ and the degree :
of d;ssoc:atlon as ‘a’. . ;

{d) At temperature T°C, pH of pule water is 7.26. Calculate the lonic product and pl*~’.w of .

‘water at tempamture T°C..

(e) If 0. 465 g uf an ammonium salt is dissolved in 100 OD em? of water at temperature T °C

- caleulate the pH of the resultant solution, Molecular weight of the ammomum salt is 46 5 g
“mol™. Ky ofNHq T Cis655X 101 mol dlm‘3 SRR

(@ What is an acid - baSéihdiéétbr? Briefly explain the pH range of an indicator.

(b) Name two lndlcatars that can be usad for a tltratmn of strong ac1d W1th w:;ak base. Expla.m_
. your answer usmg a plot opr v§ volume o : :

(c) Your fne.nd is gomg to determme the cuncentratlon of an acetlc acld solutmn by tltratmg it

- w1th 0. t0 mol dm? NaOH snlutmn
(1) What is the pH of’ the NaDH solutmn?

(u) Explain the dlfferenme betwccn equwalence pomt and the end pomt of in-acid-base
Tntratlon an L _ _

(iif} Ycur fncnd dxd the abow: titration usmg 25 0 em’ uf the acetic amd solution, If the
burette reading at the end point of the above titration is 10.80 e, calculate the
“conicentration of acetic acid solution. Name the mdwnmr used for the tltratmn

(w} Calculate the pH ut the Equwalence pomt of the abovc Utrat:on pI{a of the acetic
©acid is 4.76.-

{v) Can you use éNﬁOH sblution as a prim_aty standard? Explainr ydur ANSWET,
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PSF 2303 Hume Asslgnment p R Answerﬁulde
1 (1) Eiimlna’dun (Dehvdrohalugenatlon) e |
_ ; Ha.(.: L /GHS Hac'\ o /H Due tntha presance of C-—-C double'_
o (lil) Tast ~Bry o alkaline KMnCh Dbsewation Decalourization el VR
'(iv) ‘F'laan alkene ’G’ ls an alkane 'F has weakern bonds which can be reacted to gnt add:tuonal
'_i..(v) Opticalisomers are mlrror lmages. Thev rotate planE polarizad Ilght o ...mBl'
' Compuunds cuntalning an asvmmetnc carbon (chlral) shﬁWs optir:al Isomeﬂsm / \

SRR CHOH (b)Tests Esteriﬁcation :
o M) (&) Hac”“"‘;:'“""?““—CHa O A -Heaction with PCl, '
‘-"'Ltscajs_tas‘é, o

. (vii) Hydroivsis/Saponlﬂcatlun
(viii) ‘D’ - Etharmlc acfd e CH;COOH /CH;COO

- [ NaDH remaintng = 01moldm™3 R ii';o dm3 2.37 X 10‘3 mal

 NaOHused” - =(0.025-2.87x10%) mol = 0.0221 mat
 Mass of TA‘.,_ R ) 0221 molx 116; mol Lo 2 56 g

A G
'-fi) anstad Lowanheorv

. -Acid Is a suhstance whmh can ﬂonate a proton {H") whilaa Ime is a substance that can accept a
'_ : pruton [H*} E4B-- CHBCHDH_“) + HEO{IJ S Cchga(aq) + HgO(a‘n _ Lo _:.
; ,.Since EH,CODH donatasa proton to H;O, lt acts as an acnd H;D ateeptsa pmton and hence it acts asa
' b) I.ewls Theorv SRS : Ce : :
- CAcdisa substance that can accept (and share] a pair uf electruns and a base is 3 substance that
_donate{andshare)apalrofeiactrons. S e T .
Wt EN :z Ho #' s
o H (aql TR E H L I ) : : T
S - 7 ag :
_' : H* ion accepts and shares a pair of electrons whHe NHa donates and shares a pair of ele:ctrons. S0 that, E
':H behaves asan acld ﬂnd NH; ehaves asa base o o i '

o {b’ PH_ = "’10310 [Hsa(an] POH = "*10310 [OH{uq)] K = IHSD&;#)] [Gﬂﬁqu]
W{w" —lo.gioKw et



eyt HA(ﬂqi* Hf‘*’”+ A(“")

Initlal Concentration ' 'C_ SRR . R
- _..i_At equllthrlum T . C]..;A e _ CH* Gy e _ i _
| _ [H(aq]][‘qtaq*] I{ﬂ _=-G.H+ x ._GA.—' . "'_CHA_' %-Ci"_' le 1
g = e S TR T S .
S [HA(;_cq)]. il A
Accordingto the halanced equatian, G‘H+ = CA- T sl R
' Since dissnclatlon anAissmalI CH+ <<< 1; C - C‘H+ T~ c‘.‘ f-_-'—+(2) e

' (d)PH = ‘IDBm [H30+].! 7. 25 -‘|08m [H;O']
' {H;O’]- antl!og -7 ZE 5.50x 10° mol dm

_' (KON - D
Since [H'T= [OH! ], . = (5 50X 10“ mnl dni )’t 303x10% mui* dm
P K,, = -logm 1(.,- —Iagm [3 03 X 10‘5 mcﬂ2 dm¥) =14, 52

3, (a)Add base indfcator ts a substance that Show.s a sharp cuiour change at snme pl-l dr cwer a
' somewhatsmall range of pH values. et S : S e R '_ R

~'pH range ofan Indicater Is the: range uf pH vaiueS where it shows the colour change CE A
(b Titration curve for a strong acid ~ weak. base titration canbe: shown as fallows. . L

PH 144

: i:'lndicators Methyl Red, Methlerange,
e '.'_'Bromnphenoi Chlorophenol

’Explanation .pHatthe equ!ualence polnt of g

" :strong acid ~ weak base titration ig less than 7:( 2 .

~ © /5,5), So that, the undicators ofwhlch pH rangeslie:
o 'In the acidic pH values can he used fur thls o
RREE -tltratrnrl : : SN

| vmooladaiegiand) L

(C) (l) NU-OHFnd\ ""’ Nﬂ{aq] + DH(IIQJ o [ L
' Olmuldm Olmoldm Olmoldm _MtemativeMethod

R PR it S M=K, /foH] = 10x1o“mn|‘dm‘/omoadm
".[OH] oi'mo'l dr'ﬁ pOH--longDH'] pOH 1. o ~ =1.0% 107 mol dm” . B
pH+pOH 14 pH 13 T RN pH--logm [H;D ]E’lﬁgm (10)(101 mol clm )“‘ 13



'_ k (ii) Equivalence point is the puint at which the. titrand Is just completely reacted with the titrant; _
" inorderto determine the equivalence point acld = base Indicatars are used, End point | is the point dt i
_ whlch the cumpietlon of the neutralization reaction Is visualized b‘,r the cnlnur change uf indlcatur

_ (ni) No of moles of NaOH reacted O 10 mol d'm'3 % 11?3::3 d
L Naoacﬂq) + CHS::UOH[W} > C‘chOO‘Na(aq) +. Hzom
" No. of moles of cnacoow reacted 1.08x10° mal : SSTER
Concentration of CH3COCIH Cad 03 X 10“3 mol >< mco dm’g- = 0 (}4-32 moi r:im "3
-~ Ifthe hurette reading at the end point 15 10 00 cim o ' :

No. ofmoiesquaOH reacted = Ulﬂmul dm™3 % 1';::3 dm? = 103 X jo-* ma[

Concentration of CH3CDDH _' : 1 00 X 10“3 moi X = ‘°°° dm“? = 00400 mol dm‘3." e

= 1 03 % :l.o-3 m.oi

_""(iu]Atthe equivaience point | = _ S
e : CH3COO Nﬂ(qq) < .Nﬂ.z;lq) + CHgCGO(aq)

"CH;COO‘acts accurd{ng to the foilawmg reaction, -. .. SRR IR FEEE R
' [CHJ COOH (ﬂq)][OH(aq}] :

Rp =
i {cnguao(ﬂq}]
o . o ay _
Since CH COE)H i GH ]and i-i..,— H*] OHT; K Z K CH COO .
5 [ sCO0H; ll | s i. | 0 ! Ky = [CH m%q)] | ([;,0:} b[ 3t00¢ )]
[H(ﬂq)] [cnacaa{aq,] _ [H(a?)] = (K x [CH;CDD(M)} ) s '_ R

:__ Taking ‘—iog’ form of (1] pH -1/’2 (pi(u-r pK + iog D tCH;,COO (,q}]) (z)

. Caiculatinn of [cngcoo ,.q,] . :
- 'No.of mnles of CH3COD Na*' 1 08 b4 103 moi

o =3 1000 _3 | i
K ICH;CDD' watl IDB X 10 mai x———-——-—(zs 1080 dm 0030 muidm

| Frnm equatiun (2) pH }’z( 4, 76 + 14 + iog 1 0 030) & 8 618

-_'-:'Z Ifthe burei:te readlng at the end puint Is :m UD dm SRR

. . -3 ooy - ' -3
; {CH;CDD{.Q,} =1, OD H 10 mol x—-——w—(zs o130.0%) dm 0029 mol dm

_ From equatfon {2) ; pH ;4(4 ?5 +14 +10g 17 0, 029) = 8.605

(v) No. NaOH can’t be used as a primary standard

* NaOH has a low purity. It can’t be accurately weaghed because NaDH isa hygroscopm Compound lt
L a[so can react wn:h moisture in air. . e _ _



