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PART - A

ANSWER ALL QUESTIONS

e Choose the most correct answer to each question and mark a cross “ X ” over the
answer on the answer sheet.

e UseaPEN (not a pencil) in answering,

e Any answer with more than one cross will not be counted.

For which element is the radius of its ion expected to be greater than that of the atoms.?

Q. F (). K (il). Na (iv). Ca v). Al

Na*, Mg*", Si™*, and A" are isoelectronic, their jonic size will follow the order of.
@ Na'>Mg" >8i*"> A" () Nat> APl > M > St

(i)  Na'>Mg* > AP >Si"  (Gv)  SiY>AP>Mg* > Nat

(v)  Na'>Si*>Mg* > APt

The transition in the hydrogen atom that emits a photon of higher energy is
(1) n=2 to n=1 (i) n=3ton=2  (iii) n=2ton=3

(iv) n=lton=2 (v) n=4 to n=3

Which group contains elements in all three states of matter at STP.? _
(1) noble gases (i) Halogens (iti) alkaline earth metals

(iv) transition elements (v) alkali metals

Electronic configuration of five elements are as follows; which is expected to be most

metallic.?

(i). 2,8,4 (). 2,8,18 (iif). 2,8,8,2 (iv). 2.8.8.7 (V). 28,5

A,B,C are elements of the third period. Oxide of A is ionic, B produced a giant molecule
and C is amphoteric. A,B,C will have atomic number in the order.

(1) A<B<C (i) B<C<A (iii) C<A<B

(iv) B<A<C (v) A<C<B
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Which one of the following does not react with Sodium hydroxide?

(). Be (ii). Cu | (). Al (iv). Cl (v). Zn

Sodium superoxide NaQ, cannot be prepared directly from Na but it is prepared from

NayO,, How much of NayO, is required to prepare 11 g of NaO,?
(i). 55¢g (ii). 7.8 g (ii1). I1g (iv). 39¢ (v). 78 g

Bonding present between the carbon atoms in graphite is
(i) metallic (ii) ionic (iii) covalent (iv) dipole (v) polar
In a polar bond

(1) electrons are equally shared.

(i1) electrons are unequally shared.

(ii1) electrons are shared between atoms in an homonuclear molecule.
(iv) electrons are shared between atoms with similar electronegativity.
(v) None of the above

Which one of the following molecules does not have resonance forms?
(1) £9, (ii) SO, (ii1) Oy (iv) CHyOH  (v) €05~

What is the hybridization of carbon atom in CH, molecule?

(1) sp (i1) sp2 (1iD)sp® (iv) sp3 d (v) None of the above

When the number of electron pairs on the central atom is six, then geometry of the molecule
is

(1) octahedral (ii).  trigonal pyramidal  (iii)  tetrahedral

(iv)  square pyramidal v) linear

Which one of the following sets contains the all symbols in ST units?

1) km, kg, s, K, mol, A, cd (ii) m,g, s, K, mol, A,cd (iii) m, kg, s, K, mol, A, cd
(iv) m,kg, s, OC, mol, A, cd (v) km, kg, s, OC, mol, A, cd

Sodium metal reacts with ammonia gas under certain conditions giving hydrogen gas and
sodamide (NaNH;) only. How much of hydrogen will be produced by 23 g of '
sodium in this reaction?
1. 115¢g (1).05 g (ii1). 2g (iv). 23 g v). 1g
3



16.  The concentration of a NaCl solution is given as 117 mg dm™. What is the concentration of
NaCl in that solution in mol dm™?

(1). 0.002 (ii). 2000 (iii). 0.117 (iv). 2 % 10 (v). 6.8445
17. The balanced redox reaction between Fe?* and MnQ; in an acidic medium is

(i) 5Pe?*{ag)+ Mn0Oj (aq)+ SHMag) = Mnl¥{aq) + 5P’ ag) + 4H,00)
(i) 3Pe™ {ag) + MnO7{aq) + 8H*(aq) = Mn®*{aq) + 3Fe¥¥ {aq) + 4H,0{])
(iii) 5Fe?*{aq) + MnO; {aq)+ 8H¥(ag) + Mn®*¥{aq) + SFe {ag) + BH, 01
(iv) SFel{ag) -+ MnC; {aq)+ 8H {ag) - Mn*¥{aq) + SFe? (ag) + 4H, 0D
(v) 5Fe®¥{ag) + MnOj {ag)+ 8H {ag) — Mn®*{ag) + 5P {aq) + 4H;0{1)

18, Consider the three compounds given below and the statements that follow.

OH
A B Cc

(a) Only A and C are structural isomers

(b) A, B and C are all isomers

(c) Only A and B are functional group isomers
(d) Only A and C are positional isomers

Correct statement/s is/are,

) (a) only (ii)  (b) only (ii))  (a)and (d)
(iv)  (b)and(d) (v) (b), (¢) and (d)
19. Select the wrong statement out of the following.
Q) Carbon dioxide is produced when alkanes undergo incomplete combust10n
(i1) High molecular weight hydrocarbons can be broken into smaller hydrocarbons at
high temperatures and pressures
(iii) iso —octane is a very good fuel which does not cause knocking in engines
(iv) Cycloalkane rings become unstable when the internal bond angle is lesser than the
tetrahedral bond angle
(v) Alkanes are water insoluble because they are non polar compounds
20.  In Baeyer’s test, the reagent used to identify alkenes is
1) Br, water (i)  acidic KMnOy (itiy  AgNO;s
(iv) Br; in CCly (v) alkaline KMnOy4



21.

22.

25.

Some information about two acids is given below.

Acid Dissociation constant (K,) mol dm™ Concentration
Acetic acid 1.8 x 107 0.1 M
Carbonic acid 43 x 107 0.1M

" What is false out of the following?

(1) Acetic acid is stronger than carbonic acid.

(i)  In acetic acid solution [H']=1.3 x 10° M

(iii)  pH of acetic acid solution is less than that of carbonic acid solution.
(iv)  In acetic acid solution the pH= 1.8

(V)  Both the above acids are weaker than HCI.

Which one of the following reactions produces a basic salt?
(1) NaOH + CH;COOH ____

(i)  NaOH + HCl ———

(i)  HNO3 + KOH 5

(iv) CH;COOH + NH,OH —*

(v) HCI + NH4OH —_p

The pH of 0.005 M Mg(OH), solution is
i 5 ) 12 (i) 2 (v) 9 v) 14

A constant volume of 0.01 M NaOH was titrated with 0.02 M acetic acid and the end point
reading was 15.00 cm’. What is the volume of NaOH taken and the indicator used?

(i) 15.0 cm® and methyl orange (i) 15.0 cm® and phenolpthalein
(iii) 30.0 cm® and methyl orange (1v) 30.0 cm’ and phenolpthalein
(v) 15.0 cm® and methyl red

Which one of the following statements 1s incorrect?

(1) When temperature is increased solubility of a solid compound is also increased.

(i) Precipitation can occurred at a lower concentration when a common ion to the
precipitate is added .

(iii) ~ When pressure is increased, solubility of a gas is also increased.

(iv)  All nitrates are soluble.

(v)  Precipitation takes place when the solubility product exceeds ionic product.



PART -B

ANSWER ANY FOUR (04) QUESTIONS

1.

. (a).

(b).

(©).

(d).

O

&)

The energy of an electron occupying a particular energy level is given by the

following equation E=-1311 kJ mol™. Here ‘n’ is the principal quantum
2

n

number.,

The electron in the hydrogen atom makes a transition from n=4 to n=1.
(1) Is a photon of energy absorbed or emitted during this process?
(i1) Calculate the energy, wavelength and frequency associated with this
{ransition.
(30 Marks)

How many atoms are there in 0.24 g of *C?

(10 Marks)
Copper has two isotopes. Atomic weights of the two isotopes are 63 and 65. The

relative abundances are 69% and 31% respectively. Calculate the atomic weight of

copper.
(10 Marks)
Compete the following nuclear equations.
@ »'U . LTh + jHe
(@) ]Li + ;He ——» PB+ 2 (10 Marks)

The half-life of °Pb is 6 years. Calculate the amount left (in g) of a 32 g sample of
296ph after 30 years?

(20 Marks)
State
1 Aufbau principal

(i1) Hund’s rule.



(a).

().

().

().

(e).

(D).

(a).

Consider the elements K, Li, Be, Mg Na and Ca. Answer the following questions,
(i) Which element has the lowest electro negativity?

(i1).  Which element has -the least metallic character?

(iii).  Which element has the largest atomic radii?

(iv).  Which element has the lowest first ionization energy?

(20 Marks)

Write down the balanced equations for the decomposition of KNO; and Mg(INO3),.
(20 Marks)

Briefly explain why boron oxide is acidic, but aluminum oxide is amphoteric.

(10 Marks)

Write down the electronic configuration for the following elements and deduce their
periods and the groups.

1. K (i1). Zn (i11). Cr (iv). Cu (v). Kr

(30 Marks)
Arrange the following elements in the order of increasing the first ionization energy.

C B Al N (10 Marks)

How does the atomic radius change across the second period (Li to F) of the periodic

table
(10 Marks)
1. What do you understand by the term “dipole moment’?
ii. Which of the following molecules have a dipole moment?
CH;}_CL’;, CC14 R COQ, and HzO
1ii. For the molecules that are polar, indicate the polarity of each bond and the
direction of the net dipole moment.
(30 Marks)



(b).

(c).

(d).

(a)

(b)

i. Draw Lewis structures for the following molecules, and predict whether they

obey the octet rule.

HF, CF4, SFsand PCL

11, Draw all the resonance structures and the resonance hybrid for the Nitrate
ion, NOg.

11i. Use the VSEPR theory to predict the shape of H>O and BCl,,.

(40 Marks)

Carbon is known to exist as two allotropes, diamond and Graphite. Both diamond
and graphite consist of carbon bonded together in three dimensional structures. Draw
and explain how the structure of diamond makes it so hard.

(10 Marks)
The boiling points of the following compounds increase in the order of,
CH4 < H,S < NHj, Explain this observation in terms of intermolecular forces.
(20 Marks)

4.5 g of glucose was dissolved in distilled water in a 500 cm® volumetric flask and
diluted up to the mark. The molecular formula of glucose is CsH120s.

(C=12,H=1,0=16)

1. Calculate the molar mass of glucose.
il Calculate the concentration of glucose in the solution in mol dm™.
iil. Express the answer in (ii) above in SI units.

(15 arks)
An inorganic ionic compound containg 43.40% Na, 11.32% C and O only by mass.
The molar mass of this compound is 106 g mol ™.

1. What is the percentage composition of O by mass?

i, Find the empirical formula of the compound.

iid. Find the molecular formula of the compound.

iv. What are the possible ions present in above compound?
\2 Write the name of this compound.

(30 arks)



(c) Write the (IUPAC) name of each of the compounds given below.

i. CuCl

1l. MgCrO4
1ii. PCls

iv. H,SO;4

V. Alz(s 04)3
’ (15 arks)

(d) A student was provided with a sample of finely divided coral and asked to determine
the percentage of CaCOjs in it. He weighed exactly 1.875 g of the sample and reacted
it completely with 100.0 cm?® of 0.5 mol dm™ HCl solution in a beaker. After the
evolution of €O, has ceased, he titrated the solution against a 0.800 mol dm™ KOH
solution using 2 drops of phenolphthalein as indicator. The burette reading at the
end point was found to be 25.00 cm’.

1. Write down all the balanced reactions involved in this process.
il. Calculate the amount in moles of KOH used.
1il. Calculate the amount in moles of HCI added at the beginning?
iv. Hence, calculate the amount in moles of HCI reacted with CaCOs.
V. Calculate the mass percentage of CaCOs in the coral sample.
(40 Marks)
a) Give the IUPAC names of the following compounds.
0 ) OH . 0
0 H W /\/\[(OH W \/I/\/Y w Q\O/U\/
O 0 ,
(40 Marks)
b) Give the major products of the following reactions.
HOBr
(i) CH3CH,-CH=CH, A
(i @ O . B
Zn/H,0
(i) CHyCH,—C=C~H CuCi c
C=CH
(iv) O/ CHaMgBr o ., g
(30 Marks)



0.

¢)

1t
' CH3CH,~C—CHj

a)

(a)

(b)

Some elementary steps of a reaction are given below. Indicate with curved aIToOws
(mechanism) how the starting compound will lead to the given product.
y ' +
Q H oH CH4OH OH
CH3CH2—’C"CH3 e —— CH3CH2"‘CI:*CH3

/O\
H™ % CH,
(15 Marks)
Draw all reasonable resonance structures for the phenate anion.
é
phenate anicn (15 Marks)

Ammonia is manufactured using hydrogen and nitrogen gases directly in the Haber
process.

.‘”‘hvgli_g:, + 3H:|g, ] Zf\er:ﬂ AH = -92 kJ 11101-1
(1) Write down the expression for the equilibrium constant K, for the above
reaction.

(i)  Give the SI unit for the equilibrium constant.

(i11) 3 moles of hydrogen and 1 mol of nitrogen were mixed and allowed to reach
equilibrium in a 1 dm® vessel at 500 °C and 1000 atmospheric pressure. The
equilibrium mixture contained 0.27 mol of Nj, 0.81 mol of H, and 1.46 mol
of NHj.

Calculate K, at this temperature.
(iv)  What would be the effect of an increase in temperature on the value of K.?
(35 Marks)

1) Write down the mathematical expression for Raoults law for an ideal binary
liquid mixture. Identify all the terms in it.

(i) Sketch clearly labeled boiling point / composition diagram for the ideal a
mixture of Benzene (b pt 80 °C) and ethylbenzene (b pt 136 °C).

(iii)  Liquid oxygen and liquid nitrogen form an ideal mixture. At 70 K the pure
vapour pressures of N, and O; are 38.3 kPa and 6.40 kPa respectively. At
equilibrium, the liquid mixture forms an equimolar mixture of the two.
Calculate the partial pressures and the mole fractions of the liguid mixture at
equilibrium.

(65 Marks)

- Copyrights reserved -
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10.

13.

le.

19.

22.

THE OPEN UNIVERSITY OF SRI LANKA
CERTIFICATE COURSE IN SCIENCE - CMF2205
FINAL EXAMINATION — 2013/2014

MCQ ANSWER SHEET: Mark a cross (x) over the most suitable answer.

Index.No.

ii | idii (div | v
i i1ii {div | v
ii 1ii | div | v
i iii | div v
ii {1 iii | div | v
ii iii {iv | wv
ii | idi | iv v
ii | 1ii | iv | v
ii iii {div | v

1.

14.

17.

20.

23.

Marks

Unanswered

Correct Answers

Wrong Answers

Total
ii | iii | iv v 3. ii | iii | iv
ii | iii | iv v 6. ii | iii | iv
ii | iii | div v 9. ii | iii | iv
ii | 1ii | iv v 12. ii [ 1ii | iv
i1 | iii | iv v 15. ii {1ii | iv
ii ) iii | iv v 18. ii | iii | iv
ii | iii | div v 21. ii [ iii | iv
ii | iii | iv v 24, ii | iii | iv
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‘He

o 4 00
1 4 EREEE ] T8 L
LB B C|N O F Ne
6.93908.012 10.8112.01114.01 1580 19.00 20,18
TR R BooM s 16 1T 1
Na | Mg AL S PS8 G Ar

w2l lonlo sl w e wlxn w0 ox o

K {Cal Se{Ti| Vv |Cr|Mn|¥e|Co|N|Cu Zn | Ga GelAs Se Br Kr

39 10M0 08144 98}47 U0J50 94152 00 54 94 smsf%eg 5871|5356 55 366072 77 61 74.92 76,96 70 00 B3 A0

- - ¥

1. deioumeusticummiell 61[6%5 (LPVSSHHNT DT DLEDT, DS g SpenTenwail. Guifiuig)?
i F a) K (iii)) Na (iv) Ca (v) Al

2. Na', Mg2+, Si** wHmp AP #wo @svsdras@iug. Usieumbd sweaiseiar udmwsr (Size)
(psmmbul ,
(i) Na"> Mg >Si*" > AP" (i) Na*> A" > Mg™ > Si** (iii) Na">Mg>" > AP* > Si**
(v) Si** >AP" > Mg? > Na®  (v) Na* > Si* > Mg?* > A"

3. e wi FaHuysorw CurmBurenss (Photon) Geusfliu@Gsgid msysa (hydrogen) Siamiedes
HTEIL 6V SIS,

(i) n=2 to n=1 (i) n=3ton=2  (iii)) n=2ton=3 (iv) n=1ton=2 (v) n=4to n=3

4. Jeitoumd e1dHamL L cpevdmIsen STP ulled cpaim Bleneosenenuid Qamesig(H@L.
(i) FLBasu eurwysssi (noble gases) (1) oievsaimei (Halogens )
(ii1) a1y wewr o Geomsmzen (alkaline earth metals)

(Iv) srewiLed cpeuald (transition elements) (v) smy o QGeurastd (alkali metals)

5. obg cpeusmISaTsT GeusAHraiusd Blemeowenol SIUUL_(heTengl. Geummlsi 6TLDEPEOSLD
Sfgapul o Georsspeienioemnuis Oasmenilgl?
(i) 2,8,4 (i) 2.,8,18 (iii) 2,8,8,2 (iv) 2.8.8.7 (v) 2,85

6. AB.C gpdlwien cpelipniid SLeUTHeT (LPeVSEIGET S&W. A ulgentw @éssm&l'_ (Oxide)
Slwenn@&b. B dysnss (giant) cpevddaenm 2 hmeuns@o, C miledy sHemenio
(amphoteric) o_snLwiFl.

- AB,C WenisnLw g stewtsneflent eufleng  (psmmGuy,

()A<B<C(i) B<C<A  (i)C<A<B (iv) B<XA<C (v) A<C<B

5



7 . Jeneu@heusmeummien sihE cpsusld Camguid |maOrT sngl HLel SréHsd yilwrg?

(i) Be (i1) Cu () Al (iv) Cl (v) Zn

8. Gamgund stuT géemal (NaO)) opeigl, Camyuwsdledmba (Na) Cnyownss swrilds
L ppwrgl. openme, NaxOr eledpba swmfléas (1pigulb.
11 g NaOyms swnrfiiugme sesisusne) NayO, Goeneutiubd?
1 55¢g (i) 7.8 g (i) - 11g (iv) 39¢ (v) 78¢g

9. dlyemumailed (graphite) o _efien &STURT HENIGBHEHHBMHLUT) STEOIILGID (NN ETUILITEIG],

(1) o Geumsl lenewuriiy (i) owwenr Aeweowrtiy (i) umiS B Neneoortiy
1v) @mupemenall Wemewitiy] (V) upsvaiell lenewiliy]

10. (pemeneyll enswiiiy g@6raleL

(1) @evsdlyeisen Fweimsl LRISL{HSETme.

(i1) @evsdlyaiimst Fwsamp penpulled umis LubBEeTment.

(ii1) @l epevdanm (homonuclear) @ealed 2 _6iTen DiemnIc®6EHSS LU0
B eogdlyeiiseT Ll LB alement.

(iv) @ds Waerdfweoy 2 snLw (Similar) oigmisseEnsdlamiullsd Beodhdlyeiser
umBISIL LU SlssTment

(v) Gioevieien ergl6 D6

11. Qevieugpld cpsvdanm ufleys (Resonance) sl enolenuds QETeRIgHBHTSH
(1) £, (i1) 50, (1i1) O3 - (iv) CH,O0H  (v) €05~

12. CH apsvsamplsuieiien srueil Signielleng sl wrgi?
i) sp (i) sp? (idsp? (iv) sp’d (V) Guevsien eigiaDeIm)

13. enow Sigmiedled (central) opmi @RevddHlret Gamgsst sTemiLGemaUlsy,
Slbepevdaamielar CssdyHenllghid .
(i)  erewmipa (octahedral) (i1). up&Gasment gnwusld (Trigonal pyramidal)
(i11)  mmenpsl (tetrahedral) (iv) gyé snibustd  (square pyramidal)
(v) GmrGsri(y engend (linear)

14. Venaumeuamemmien s1g6HTGEH Fiwmen S units sleoGHsemend GHOHHEGD?
(i) km,kg,s, K, mol, A, cd () m,g s, K, mol, A,cd (iii) m, kg, s, K, mol, A, cd
(1v) m,kg, s, oc, mol, A, cd (v) km, kg, s, OC, mol, A, ecd



15. dlov Plupsmenseilar &S Camguid SiGwrefwur sutujap et srésd Uiha, msyse
eurujemaiupb Gemimeniol. (sodamide - NaNHy) @ wiBib smdeimgl. 23g Gamguid
srasw Ufiuw Gurgl, eelsuete| mergar swmfsaslubGalsaimg?

) 11.5g (i) 0.5 g (i) 2¢ (iv) 23 ¢ ) 1g

16.

NaCl sogesdst Qedley 117 mg dm™ epulsr, NaCl sepysedss G&fley mol dm”> @ed
sT6M6U6M 67 :

(i) 0.002 @) 2000 i)  0.117  (iv) 2x10*  (v) 6.8445

17. suflev emsHdhe Dew MnOs m@w @entulsuren gl ACwDmed HTpsHHe0 (redox)
BTHBHHET FLULBHBUIUL L FHTHEHF FWHTUTH 6157

(i) SFe?¥{agl+ MnO; {aqi+ SH {aq} = Mn®*{ag) + 5Fe? {aq) + 4H.O{)
(i) 3Fe™ {agy+ MnO; (ag)+ 8H {aq) — Mn®7 {aq) + 3Fe¥"(aq) + 4H,0(1)
(ili) SFe’*{aq) + MnOI {aq)+ 8H (aq) = Mn>*{aq) + 5Fe** {aq) + 8H, 0
(iv)  5Fe**{aq) + MnO; {aq) + 8H {ag) = Mn**{aq) + 5Fe® {aq) + 4H. O
V) SFe?*{aq) + MnO. (aql+ 8H {ag) —+ Mn**{aq) + 5Fe* {aq) + 4H,0{1

18. &8 syl Beten cpaim CaTeneusamenud, FaMmIbsenenuld SeUaNGaE.

OH
SN So N Y
OH
A ' B C

(2) Aupd Cupd 1ol B sl FoUEGSHUWLD
(b) A, B, C 9,dlw epaimid sFwu@GAuwin

() A, Bl Gid Qamlbur (s gal L FIDLGHULD
(dYA, Col (B HeneodF FwLGdud

gflwrenr ol / Sammlsbsenireust:

(@) (a) w G (ii) (b) L Bd (iif) (a) upd (d) upd
(iv) (b) upp () upp (V) (b), () upd (d) uyb |

|



19. Qevreugnersmeummist tenipwinen sapenms Ogfle)Qauts.

(1)  oe0Baeaiimen (alkanes) ugdwuns sensenowenl Ha (incomplete combustion)
IPAPEDWWDM HBMHHT6O STLTGITL snglenL. (CO; )GauellGuimmid.

(i) o o_wi apeussadm Keopanws CoTemiL mesCrTaTuaTasT oide wir
Eeulit MHlenev P BHHE0 FH MHCITHTUSTHNTS 2 L SHLIUGLD.

(ili)  iso —octane opengl, WHsad Hpks eMOUTHeTTG0D. Bg BubSTHises0
(engines) o HHe0 (knocking) & goHUBGSHHETSHI

(1v) mragpduleeniw (Tetrahedral ) Wenewilys Gamemshensall. enagsHHGsmm
o1608asear (Cycloalkane) susmenugdler o _oitenes Nenemiliys GHmewid
GODEUTE B(HHEHTED, MmFHAGT HOBHT cUMETLEIGEET 2 _mAWLDHm
Hleneoullsd SrewLILBLD.

(V)  ovBasaimen (Alkanes) apenseump (non polar) Gaeneusell 6IRTLSHENTED Disn6
HT60 HeMFUITH.

20. Guwrerd @eu (Baeyer’s) ufi@angenenuled olevseaisenens (alkenes) semiBilipss
o _ga|b sréHdl (reagent) CQUTHeNTaTg,
(1) Br, water (i1) acidic KMnOy4 (ii1)) AgNOs;
(iv) Bryin CCly (v) alkaline KMnOy

21 @@ owleomiset upmiul HHeusossit S6p SILLL (HeTene:

Sublsvid AfenswenL b wrfed (Kmol dm™ | Gaey
SIFDMSSL0LD 1.8 x 1070 0.1M -
asrCureésfeod | 4.3 x 107 0.1 M

Hesteu(peusseummien Wemipwimengy) 61517

(1) oisnPésieowneig sTEUTalEHI0GHMBOIL  CUGTENLOWITEIS]

() swpdssfias soyseds [H]=1.3 x 10° M

(ili) sEnnssivs samyselsn pH syeng sr@uraissisvs semgseler pH g el s
&M DEUTENTSH

(iv) swppsesdes senyaedar pH=1.8

(V) BuwBev 2 _siten @ oiblevmisend HCl @ el Gwear sibfleow oL@GLb.

22 SeeumHeusiieupmIen eIFFOATUTE ST 2 lenu ellensneuTssd SHhLb.
(i) NaOH + CH;COOH ____
(i) NaOH + HCl ——>
(i) HNO; + KOH
(iv) CH;COOH + NH, OH —
(v) HCI + NH4OH —_

23 pH of 0.005 M Mg(OH), ssnygsomeng,
OE (ii) 12 (iii) 2 (iv) 9 (v) 14



24. wrfleSwiren seneusieneus Gamewi. 0.01 M NaOH opeg, 0.02 M signms

25.

s0HFHILaT BudlysE o LuGssiuGn Curgl, Fwpleneolstefullsr surdliumeng,

15.00 cm® etefieir, siGssiut L NaOH sasusneurangy wig)? o uGurdlbsiul i sy

wirg?
(i) 15.0 cm® and methyl orange (i) 15.0 cm’ and phenolpthalein
(iii) 30.0 cm’® and methyl orange (iv) 30.0 cm® and phenolpthalein

(v) 15.0 cm® and methyl red

esteumeucieummien enpwiren gamm 61517

(i) Qeuiir Blewew oHsMNssLLGD Curgl, Hemnod CaFreneuulear sSenTaSmenibd
SIHBIf EHLD.

(i) @m Gurgieurer swer (on) GaTasiUl LT, GnbHSH Gamealsd aipuigey
2_(HEUTEGHID.

(il)oisssms siFefs@gd Curg surujelar (gas) samrdnaoid iHsflaE.

(iv)etebeomr enBHCMOMIGHEBLL (nitrates) HemFUSsnLISH]

(V) smrdper Qupssd Dwer CUHEESHMmE L dshagoruler, aipuge,

D_6WILIT&H@GLD.



ues — B
gareug| breai (04) elamssendE ol SHHm.

l.(a) om GPsHs FoH WLLsHeTn Qesdrsr FoHenwr NaTeumLd FIDETLTL 1Q6T 60
GOUILUUBSmEHI.
E=(-1311)/n’® kJ mol”. @mEg ‘n’ seiugl, (Wwaeaienlo (principal) saHsF & GiLewr
DG LD.

meTFa ogmelasion @eosdra =4 @elmbel n=1 M@ sSTewiLed (transition)
DML BMG].
1) @eaBsausnemuied GumpBurenr Fad (photon of energy) o MiEhalLGADST Si6d60S)
QeuaGuipmiBéamasT? |
(i) @b WTHPsHHed FOUBSIULL 6 (energy), oiemsvpsnd (wavelength), wigment
(frequency) spdlueupenms Henlldmab.
(30 yeitefassin)
(b) 0.24 g of '2C 60 aiBBemen iU S6T smesstliL (b &lesiment.
(10 yeieflaserr)
(c) Copper @ev @pewi(h FogTailser (1sotopes) srestlLBaETme. SIHamIent_ Wl
SgmiGHHewilay 63, 65 oLGW. Geupmlenr Fmity Gmeenas penmBui 69% ubd 31% ujb
o, Copper @6t oigmigs Hewflensus (atomic weight) semidaayb.

(10 yeeflaseir)
(d) @m sweurThamenld WiTHE GCauiwad.
®». v Th + IHe
< __—» ........
(i) ;Li + JHe — % B+ ? (10 yeiteMaseir)

() **°Pb @eit SinyeuTpeyBBTeID 06 QIIHLEBISETTELD. 29ph G 32 gondfl 30
eU(HLEIG6ET L1681 6I6ieuena) WHAWTEGD 61e (g B60) HenlldbaEeyb.

(20 yeieflseir)
) (1) oauraler Gamretens (Aufbau principal)
(1) @mHer aid (Hund’s rule)
FamIs.
(20 yeireflser)
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2.(a) K, Li, Be, Mg Na, Ca. o8 cipevsmisensnd smesHn0srani® (Neiaimb
T HBEHDHEH TN UIGTEHSD.
(1). Deupmst 6bHS pevsld WssGmObHE WatbardiNusiamud QomeasiHetsng)?
(ii). @eummen 6hs (Weusw WssGmubhs 2 Goors Guisdenud Gomemsiheisng?
(iil). @eupmien 6hS cpsvsd WSLGURW gy apemgenws GsreanBeTeng),
(iv). @eupmislt 61H& (PEVBID 10BHGHDBSH (LPHD HAITHS FoHHenuld
Qarest(Beierng?

(20 yeierilserr)

(b) KNO;3 @ewgnd Mg(NOs), @enigid Wyensgd STEasE60 FlUBSSUULL  FIOGTLITL 108
TUDSH) .
(20 yeafaser)

(c) Gurpsnr @senal. (Boron oxide) g onfeoid. oyamed, Siulflafun @Hmal @
riwebyssatento 2 _enLwg (amphoteric). Gal g6l 1SN HHBHOTE NN G S.
(10 ysirsifaserir)
(d) Yemmoumd ewevmmiIBafan BeushHTear HensuenDWIHIOINL TUPHISH. DB
SLUTHHMSMBUID, Fal LHmswd (deduce) o uissys.
(). K (ii). Zn (iii). Cr (v).Cu  (v).Kr

(30 yeitassin)
(e). Neteumld epevsmiGeilen (Hed Slwennesy FohdHlulenar gmisuflenaiiig 6TQDHIS.
C B Al N

(10 yemeaeir)
(). @gemiLmb peuigmensHed (Lito F) (Li @elmba F eueny) onuar openy ormmwd
steusuTl HewlGumidlsma?
(10 yenerilser)

3.a. 1 ‘B mpsneTaHAEMei’ sIaID LGHHHeNTe0 WG 66y lemit?
il. Aeiteu@pld epevdbsnmIsEnHen slenel @ Hpenatahiinanand Garemrbeiene?
CH,Cl,, CCly , CO,, H,O
iii. @smsmsusﬁeq (LPEBIAMIBEHD S, @eUCQUTEH LlenssTienssn (Lpenaeals

FHHTEMENWISH ST (heuHiL el allensrie] SH(penene|d SHnafar HemFamuiud
BT (HSb.

(30 yslteMasein)
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b.

4. (a)

1. Heireupd cpsvdanmisehdaTe TUlFlar &L LGS aMENTHEl, D6
ILs lHSHmOHG HLESDTMEEUT 61T 61HT6 T M.

HF, CF4, SFyand PCL:

11. mbHHCINN iwealnsTar, NO3 Fse0 uflayd SULeDIDLILGEHMEMUD DGHHIL 6T

ufleys Se0lEHUUJD U SH.

1il. H,0 eflenab BCly eflengid sugsusens VSEPR Qameienssnuwiil LweTU (B &)

ST T M.
(40 yeireflsei)

STUET OL60IgH] ensufid, STTwd erenm @yewi(h LM HLUILIBIGENTHES asfremnhu@eﬂs&rmgj.
@euaiiyem(h ymSmpiumsend ophufliorens sl enwlifled geaprsll Nenemtbaiil L
sTUmed OEHTeuIBeTenal. eauFHANT &L aiolienu aIenIhHEH SihHi 6ot

BesLLeniolil eneUTHend 6TeUGUTN HIQEIIDNSGHHIGTMSE 6160 a6 (F 5.
(10 yeieflser)
Aeireupld BaFremsusaian GarTHBlensnsen SpaumHid @@rma‘ﬂeu aFH s fleSlestment.
CHy < HpS < NH;
B IEUSHTRHMG (LPeUBFMINL. alenFHeT 6IenID LGHHHD 6llend@s.
(20 yeirsflser)

500 cm® semeusniays @ Gemauulsd (volumetric flask) 4.5 g G ensGsmed augst igul
(distilled water) Bifled sengdasiuG, 500 c‘m3 HETEUGEY 6UGMT MHTHBULIL L Fl.
Geps8aTaiar cpeuddammiF GHHID CeHip0s (C=12, H=1,0=16)

i. GensBasmeian cpsot Heaenaids SHenfllds.
. @pss sopseis GeEpsGarais Gsfmer mol dm™ G samidas.
. (i) oper ellenmallanr aflemLenws SI sie0dlsd aiend@s.
(15 yenefser)

b. @m <i8szem o Gaieneu 43.40% Na, 11.32% C wyb O wrsdyd SHenilejling
Oaremifetengl.@bs Careneuulsit epeoiT Hped Hewiey 106 gmol”].

1. O @enr szpeis aemwiy Heole wirg?
ii. @bsF Gorenauuiar SIBILGNF GSHHTID WTE?
lil. @phas Careneuulen (pVSTFmDMF GHHHFID WTH?
v, @nhsF GaTeneuuied STERILILIL&InIgUl DIWIGTSHET WTSH?
v. Bbs& Gsremeuulss GUWSDY 6TLDSIS.
(30 yeierilser)
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c. Ueeumd BGamemsuseiian (IUPAC) Quuiisenen s1upsis.

i. CuCl
1. MgCrOy
ii. PCls
1v. HzSO3
V. A12(804)3
(15 yeirefilseiT)

d. @@ wrewalalLd (PHmEss SHHeiar (Hrenroasw) wrdfl QsmbBobaliul (Hemeng.
aidlsvisiten CaCO; Qe sHaIsHmS DAPUDLIY SapUUL (BeTeng). DHS Lomgiflulet
SHmapaomen 1.875 g Bmisg 100.0 cm’ HCI (0.5 mol dm™) senyaei_ai HTHSBLD
yibaal. CO, QeusfiGwmpid (wpyhs Wety @i seysemsowjn 0.800 mol dm™
KOH senysaisE adirs (2 gsiefl d8amgede &mily @Linn ®) mBlundingss
2 LUBSSILLLE. (e Blweoulsd sieneiuis surdiy 25.00 cm’ oys BGHSS.

1. CuDH@NSH 616060TH SHTHBEIGBEHHGW FOLUBHSUUL L  FLOGTLIT(HSEMEIT
SIDSIS.

ii. vweau@Gssuu L. KOH @1 oienensid (mol) senils@s.

iil. oprbusded Gersstu’ L HCl @ea1 oienemey (mol) smremis.

iv. asgLear, CaCO; 2 Lar sreaasd yfibs HCl ar oenenea sonildsEs.

V. (pmemsd sl 2 eten CaCOsz wiar Henley gaaisshmsd HenlloEs.

(40 yetrefas6ir)
5. Seteumd BFremeusater IUPAC Quursenensd &ihs.
. 0 iy , OH . 0
(i) h/U\H (i) /WOH (m); (iv) O\O/U\/
o 0
(40 yerefls6iT)
a) Uateumd HTosmsela Lysren alensnGuTHensnd SHHS.
. HOBr
(i) CH3CH,~CH=CH, - A
(i) @ 06 5
Zn/H,0
(i) CHsCH,—C=C—H Cudl . c
C=CH ,
(IV) O/ CH3MgBr D + E
(30 yeiteMsein)
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b) #ev ugsdh HTEamBeT SC sSyUUL(BeTenem. Hra@ GuTmeNelmba elenenGuUITHaT

suenguitd euswenbg Gosmhoel / oibysGHEeT cpsod @GMsais (Mechanism) sl (He.
H" "OH CH50H OH

b !
CH3CH2"C-CH3 CH3CH2“C"CH3 CHSCHz‘C‘~CH3

N
H™ + CHj
(15 yeerlsme)

dGenph oietteniweniiein (phenate anion) siedsomt) 1Nfleys asL'_l_smLDqua'sassmsnwLb EUEMT .
O_

O

phenate anion
(15 yeiefleseir)

(a) oBwreflwreureng, Gameut (penmulsd (Haber process) msyser, enmbEyFe -
aurwsssmen Cprywrs o uBuwralsg swrilesalu@Gaaima.

Worgy +3Hargn 0 2NHy g AH = -92 kJ mol™

(1) BGuBeoweiten HTEBHHMeTaT K, Fwplene wrielsaren Gomeneisnil sTIp&HIS.

(i) gpieney wrMeld@hw SI oiwenas FHwms.

(i) 500 °C uleuub 1000 susfuipdbssEand 3 apsd mersad 1 apsd BSIF@ID,
1dm’ ursHrsded BILH BOSSIULE OB, SLWD 6ueD]y
emeudbsiul L g 0.27 mol of Ny sneuuytb 0.81 mol of Hy emeuupd, 1.46 mol of NHj
MAIWD FiDFBlenevd &evenet Gamenihetongl. @hsd Geulin mMlemeoulsd K. o
BTN (HB.

(1v) Geulwplenev an® Gurg K ullar GumionansHlsd sievien OIHOHLD gHLIGLD.

(35 Leitefiaei)

1) () o Bl dul gels Se0meUbHESE QrGeurpier slHulmasnen seailE ol
Garemeuullensat 611pd FVIGTEN FHD LUSHBIHMETUID DHEDLUITENLD HT6wIS.

(i) @erdw semrseoren Gusidsr (Benzene) (b pt 80 °C) syupib, srenseo@uisitde
(ethylbenzene) (b pt 136 °C) Garewi. @eot i somysedsa Qasrdbame /
Sy euenTULGandd Hiidha (Labeled) suemps (Sketch).

(iii) yeu QL AzFamid, Hyou enbIIFaDd @evlFwid Sevameusnul
o_meunsGdamer. 70 K ulsd Ny aflengud O, eflengid opel DipsHsid
apempBuwr 38.3 kPa, 6.40 kPa gy@w. Fwmleneoullsd @ns G Gaiensusemd
Fo ool (BT elped CTENTENNBENBUIENL W) HEVEN6U GQETENNS H(HSDT D).
Bihad seueheulal LG sipsssmaun (Partial pressure) epsd
Jenensemamwd (Mole Fraction) semild@®.

(65 Leiefaeit)
i1

2%



