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Gas constant  (sumupomiled) =8.314 TK *mol !
vogadro constant  {(SieuangGyralen winfed) = 6.023 x 10% mol™
Faraday constant (F) (Ly@Lulen ongfled ) = 96,500 C mol ™"
Planicks constant (1) ( L3ennmmiedad wmfed ) =663 %107 Js
Velocity of light (c) (gefulie Geugid) =3.0x108mg™
Standard Atmospheric pressurc (i cusoski 60 Siipbsid) = 106° Pa (N m)
Mass of an electron (RevgHuaiar slexllay) =9.1x 101 kg

1 (a) (i) An o particle is designated as 4cu; what is the significance of the two digits
4 and 2?

L (@) (1) o sieslibamaunas %cx aad GSOOILOLEH dng. @rie 4,2 agid
Bren@  Seodsnacfiasld (phALSEON NG



(ii) Skeich and label the Thompson and the Rutherford model of an atom.
(it) sepEeunaniamn GEmdFer, @uasGm’ G ean oisaiar  iondlifiu peNanent

amhdi GRS

(iii) The radius of a cerfain atom is found to be 10 nm. f the ratio of the radius of
an atom to that of the radius of its nucleus is 10°, calculate

(A) radius of iis nucleus.
(i) e 6hss semald syemured 10 nm send: STEULLEI
aeucugpiafangid  His@imLw sEmelaogh Qenrsenadeswleonsr ol &g

10° erefledt
(A) &1566T H(Helel LTS HewilbHae.

the raiio of the volume of its nucleus to that of the volume of the atom
Sinaien 11 smelar sowienalheh oeegelangsn Sareenalbend
SoLdeoran oldod adiauBond seldo.
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2. E =hv represents the Planck equation
(a) Identify the symbols in the above equation.

E =hv ez denmmialel swaim_a@io.
(2) @&mnain m weyeiien @GiluIiBHmsn  SEm1 U ITETH Ameine.

(b) The wavelength corresponding to a certain radiation is 2 x 10 ? am. Calculate the

energy (In k) corresponding to

(1) a single photon
(i1} a male of photons of this radiation

(1) o ofiss sdmbsshd owexteud 2x 107 nm. QdésdyndbsssHd
B e salumar Gurl Gl refar
b e apsd Cun' CLraimelian Fasiends (kI Hed ) saides.

3. (a) The Bohr Model of the hydr(igen atom introduces a new concept known as
“stationary states”; What is meant by a “stationary state”?

(a) mprear ggaalar Gumiiar wrgdfus “Hevsauren LgEsT” a@id i
U BmieushHenest SIBPSILGSSHIS GBS
Hlemediinen Lng ei@ipned esiian?



(b) Write down the values of the angular momentumn (in terms of ) of the first three

i slalionary slates. R
(b) s wam B Ugselais Conam o boddlas (_ agld

LsEISETE0 ) GUDIDTEIRISMET 61(QEIS.
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' 4. (a) () It is known that microscopic particles such as electrons exhibit “dual nature™ in
their behaviour. What is meant by “dual nature” ?

(a) (i) BevsPueiaet Cueiy EeiGismens “Gols Bwedamus”
an Glapen. “agels Guieny” asipned eraten?

(ii) Write down the “De Broglie equation™ that relates the wavelength of a particle to
its momentum.

(i) apwwidmalal SEopenHmes DHOGH 2 _hHEGHL O ST LGS EID
De Broglie &aiin enl_. e1peid
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+ (iii) Calculate the wavelengih and the frequency corresponding to an electron moving
; with a veln@ﬁy of 10%m 5™,

¢ (i) 10° ms-! CoumdHHL a1 SienFujh HeoHHei qeanlendl iensopend, W36
sigeulenand & el b,
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5. (a) What is meani by the term “First Ionization Energy” (IE) of an atom.?
(a) siem @anflar “apmemb o amdan #488" (TR) agh 1 1@Halanma)
wnEH SHGUUGREBE7

{b) The first IE of elements is expected to decrease down a given group in the

Periodic Table. Briefly explain.

{b) @g,ougg,g;an SiLLeusnemuled Hroni @f Sl LS el (pgHeomd IE
DNUOMEBEHNB Fhd GMBOUMLAMBE 6e 6SHIUMTSSILBHGBE. HHmeans
SHESDTS aleN&HGS.

(¢) The first IE of Li (520 kJ mol ™) is very low compared with its second IE
(7298 kJF mot’'y. Why?
(¢) Li e wweomd IE (520 kimol") sipmieniws Guewiimd IE o e
(7298 kimol”y gini@meuish eaph Gapeune. sjer?

6. (a) Write down the sei of quantum numbers with respect to the elecirons of He
atom (atomic number = 2)

[F}]




(a) He signaiieni ) (Sigwl 6wt ~ 2) SevsPeiaehiean &bHF
TQem QL cRiHemen  61(RHIE.

(b) The principal and azimuthal quantum numbers are given as 3 and 2
respectively with reference to a certain orbital. Tdentify this orbital.
(b) @ff BIGS @UIDDNEE IFHTE, SHENRIITE FbIIF Gem Gi_exiisei
weopdu 3,2 aueh 86 @UBDMmE DIELUITEIR &S,

(c) What is meant by “degenerate otbitals™?
(c) Amsoeni b @UnDedEe admmed oo’

(d) Tilusirate Hunds rule by considering the electronic configuration of Niirogen
(atomic number =7)
(d) eopagaefen (Si@g asdr= 7) Geodgnen pleneousmblious ShSHE Garenil
Hunds el@lulenen elend@:e

7. (a) Write down the electronic configuration of Cu (atomic number = 29) and give the
reason why it does not obey Aufbau Principle.

(a) Cuenr (migry oot =~ 29y GevsHrel Disweoenoliienes ¢ipd S el
Aufbau 86l sHHSHBEMOL BLESIOME SHTLSDBEIRT HNTEILD HUbH.

(b) Write down the formula of the complex ion “hexaaquocopper(Il) ion™.
(b) hexa aqua copper (11) ion eabd S eflel GhHATEHmS 61QPHIF.

8 .(a) Why are alkali meials considered as good reducing agents?
(a) & o Gewarimel Anmhd HOpHEIM SEHONHET 6o gei
S SGOLG D sipen. 7

(b) Solubility of iodine in water is increased in the presence of iodide ions. Explain.
(b) dEfled o nesfiait sempaimenmeang spen + § onasefal  paitelaan 6
SPcisdapn Boomaen alendg.

(©) Wﬁ'te down the fully balanced chemical equation for the reaction between iodine
and thiosulphate ion,

{©) Sk, SCLITFHBLBL SUISTGEHHEMUTTE STEHEHEANHBTET (PHBIGS
FOLLBHE FIOGITL DL TIPHIE
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