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CYF2515 ~ Final Examination Chemistry- I — 2023/2024

Duration: (03) Three hours

Date -

Sunday, 037 September 2023 Time: 9.30 am -12.30 pm

Instruction to Candidates

>

This paper consists of two parts -Part - I (25 MCQ) and Part I1- (6 essay type questions).

0®® gdm vpw emdd e¢mm BT gt 0. I Om emdes - (Aydses ydm 25) sy 11

@m0l (6020 DEwed yas 00) :

The use of non-programable electronic calculator is permitted. /z5® e em0®SH @q

OB GBI DB WE WD,

Mobile phones and other electronic devices are totally prohibited. Please leave them

outside. &.0® ¢CwOm ewd Beyn’ CBMSH VB BB ©ych HHHOS @8 cﬁ’@o @005y

8BOm goBnO m@ o Seensin. :
Part -1

Recommended time to complete the Part -1 is 1 hour. /I om0 wewo wiw 01 = B¥ede

oWmes,

Answer All questlons / 6303@5@ geim@@a 8@@61 eeests,

Choose the most correct answer to each question and mark a cross ‘X’ over the answer on
the MCQ answer sheet. & 38 gaf eewo DB} B8 BERS ondd, BERG; onod 30
goe gmw On X emey mdsis.

Any answer with more than one cross will NOT be counted. ¢ gyamomd Ommd D
BEnS e m3 afm® dw 9168 BEnow ol e e

Part - 11

Consist of 06 (six) essay type questions in three sections (A, B and C).

A, B e C 0200 noyBs? guln 0 §58 602% ydm wweis? e®sI8n ©d.

Answer only four (04) questions out of six. gem we (06) gm8s y@» wno®O (04) vO e
BEn oy ez,

Answer at least 01(one) question from each section (A, B and C).

A, B ,C om0ded 45857 O 00085y ¢0® Danows? Ouf yE®BO owd BT 138w gne.
If more than 04 (four) questions are answered, then only the first 04 (four) will be marked.
g e D& BEn Bwo g1fm®, ed yum wnd (04) 00wt aem e ©10d.

Planck’s constanth =6.63x 1034 J s
Velocity of light ¢ =3 x 103 m 5!
Avogadro constant L, = 6.023 x 102 mol™
1 atmosphere =760 torr =105 N m~?
Gas constant R =8.314 JK' mol!
Ine =2.303 log1o

Relative Atomic Mass H -1, C -12, N -14, O -16, S -32, CI-35.5, F -19.
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PARTI

Answer All Questions / 8we® ydnOED BT weswsIvs.

01) Which of the following statements is incorrect about the Mendeleev’s periodic table?
e@HINBSed wdEBmn Db BEAe D168 ymnne e, '
1) The elements with similar properties recur at regular intervals and fall into periods.
0®02) ©BPen BBD YEOB® DD OD® gmd S POE®OED grnes @.
2) The element hydrogen was not placed correctly in the periodic table. :
»8ESST GReOsw pOEBm DYed BT8O iy ©m W BD.
3) This was developed by the Russian chemist Dmitri Mendeleev.
GOEBm OO wewidh grlest 18wy Swowsy Bese 884 e@sIREd B8A. .
4) About known 60 elements have been arranged in the order of their increasing atomic masses.
GEedn 60 = 0en el 86®renm SoIw D18ed® BEDED tsmes .
5) Some gaps were left by intuition for the undiscovered elements.
POEBD0 DPed 1® B e@emnt ewows eBNOE GEREDB® wewr @Dy WS gi».

02) What is the correct group and the period of element Sodium (Na)? (Atomic number of Nais 11)
Na 8 BD168 woedtdws ww @ddnw n®xf ¢?7 (Na sc®ieqm ©®eme 11)

1) Period 2, Group 3 /ego08mes 2, moed@e 3 2) Period 1, Group 2/ qod&me 1, moedtdn
3) Period 2, Group 2 / e08mw 2, moeddw 2 4) Period 3, Group 1/ 08mw3, moedtdw 1
5) Period 3, Group 2 / ¢o08mw 3, moedtdw 2 :

03) The periodic table can be classified into four main blocks as s block, p block, d block and f block.
Which of the following answers correctly describe the blocks to which the following elements are
belong to.

GOEBH DD 5 @D, p 05D, d emED 6w [ eriNd ere ede el BE vi®. BYD 8
fB YO awDD emmd BEedBxT ¢wlds grferns,

Elements : S, Pt, Eu, Sr

1) p block, d block, fblock, s block respectively.
BEeOEST p evomd, d evomyd, f @®xd, s @wimd

2) s block, p block, d block, f block respectively.
BE@OBH s @0m®, p em0m®, d @D,  @®on®

3) p block, fblock, d block, s block respectively
BEOEHT p ewomd, f 0w, d @®m® , s ©®zd

4) s block, d block, f block, p block respectively
BEeOEsT s ewomd, d evomy®d, f @®m® p @®md

5) p block, s block, fblock, d block respectively
BE@OEST p 0wmd, s 00D, f 0w v d ewnimnd




04) Which of the following elements has the smallest atomic size?
ewm ecdus DET aR® vo®renm ade guien),

1) Be 2) Mg 3) Ca 4) Li 5) B

05) Arrange the following elements in the order of ihc'reasing metallic character.
eswm 8 B Qeednw ol eleen D1Peds BEedE ¢dd gufeny,

P, Si, Cl, Mg, Na

1) Mg<Na<Si<P<C(Cl 2) CI<P<Si<Mg<Na 3) Na<Mg<Si<P<C]
4) Na<Mg<Cl<P<Si 5) Si<Mg<Na<P<C(Cl]

06) In periodic table elements with similar valence shell configuration are placed in
POERm0 DYed O 582 Bogtsimn OO Bt B Eedsw guny Dxyed,

1) Different groups / @®mes 2ved8 DEO 2) Same group/om® moedD00
3) Can be placed any where/ ®23® mm® eSmyon mE ©1.
4) Same period/ ©»® edEmeo 5) None of above / @un B8O= orned.

07) Physical properties of elements depend on the / §Eednw OE eweBn e do 8dBned,

1) Size of atom /ad@;@éc«a\@g@o%oﬁ a0 2) Number of protons/ eudedds wens Om
3) Number of neutrons / Bgeddsy wens a5® 4) Number of electrons/gecmedds veans O
5) None of the above / guvm B8O 0068,

08) What is the oxidation state of S in $S203% 2/ 5,05 8 S D¢ BT e Gome DO ¢?
1) +5 2) +2 3) 0 4) +4 5 2

09) Bonding present between carbon atoms in graphite is,
SBCHOE 0D5T 86@€R g s BORD BTAD Oxed,.

1) Metallic /ecd® 2)  Ionic/ geBm 3) Covalent /eswes-qes
4) Dipole / 8D 5) Polar/ ¢Bw

10) In a polar bond, / g;8w dxIdmwm,

1) Electrons are equally shared./ geczfedd® @m0 0@ grm.

2) Electrons are unequally shared./ gecaledds aeo®id e aim.

3) Electrons are shared between atoms in an homonuclear molecule.
o® 5583 geRdm 8®iey gnd poRWeIn eDE g.

4) Electrons are shared between atoms with similar electronegativity.
0@ Beyet saenmbant ¢ wo®en gnd pecwedds e gb.

5) None of the above / 9um BEO= @z0ed.
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11) Which one of the following molecules does not have resonance forms?
s gen ¢ @ywm Dy ©0® A gerd Doy,

1) CO, 2) SO, 3) O3 4)  CH3;OH 5) CO%~

12) What is the hybridization of carbon atom in CHs molecule?
CHs 8 0 2530¢ §ndmdens Dnyed, '
D sp . 2) sp? 3)  sp 4) sp’d

5) None of the above/ @um B8O eswed.

13) When the number of electron pairs on the central atom is six, then geometry of the molecule is,
DO Boered goceddm Yol wes 6 Dm 8O, gened wiRw DR,

1) Octahedral /gdome 2) Trigonal pyramidal/gemd enomed BS&w
3) Tetrahedral / e Ew 4) Square pyramidal /©x0egzd 8SSEw
5) linear/ &3 ‘

- 14) Which pairs of elements can combine to form an ionic bond?
sHm wenst HOB gocwow gudlm DIV el ¢7

N

1) CandCl 2) BandCl 3) Siand O
4) Kand cl ‘ 5) Tand CI

15) Whlch one of the followmg series of atoms is arranged in the order of decreasmg electronegatmty‘7
Beys! waenmde gfedn BEOEO wmws grfen,

1) C>Si>P>As>Se 2) 0>P>Al>Mg>K 3) Na>Li>B>N>F
4) K>Mg>Be>0>N 5) Li>Be>B>C>N

16) Which force/bonding must be overcome to sublime dry ice (solid CO2)?
wen CO, (dry ice )eolcDuommen BB wew 8¢ 8w yn gpmbnens/ DXIdm® dned,

1) Metallic bonding/ecd®nz dsim 2) lonic bonding/ gwBz dsId5
- 3) Covalent bonding/ewes-ge dxIdm 4) Dispersion force/888 a¢
5) Hydrogen bonding/ ©88wsy 9z

17) Which of the following molecules does not have a net dipole moment?
v & @B emdBs) wdywrn B8N gleamw yer O ¢eqdd ¢?

1) H20 ‘ 2) NH; 3) BF; 4y CO 5) CHCI;

18)  In which of the following state of matter, the force of attraction between particles is maximum?
wm 8 B veoboed gDENDBET g.@ gnsd pwines AR gwE® DsTeny,
1) Solid/es» 2) Liquid/ ¢© 3) Gas/Dog
4) Plasma/BEoed®s 5) None of the above/gun BB esned.
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19) Which of the following is a physical change?
sum SHo8sT eweBn 0dnEdOn Dned,

1) Melting of ice / ¢&¢d 8wsd®. 2) Milk is set into curd/ B8 08zt 888 8¢8®.
3) Ripening of fruits/ egnc; @2@. " 4) Grape’s fermentation / 82 e:80.
5) None of the above / gwm BBO2 ezed.

20) A student by chance mixed acetone and alcohol, this mixture can be separated by
Bevoews! D10208 5T 180T vy grFemoenrc Sgms ;B and St edImS om wrses ,

1) Sublimation/ e&Q0emedw O®Bwsd 2) Separatory funnel /e0z? B8e® gBcw ©8z7
3) Crystallization/e863 RS ene @8y 4) Fractional distillation/woB= goesdme ©8zS
2) None of the above/@uwnm BEO evned/

21) Purity of an organic compound is determined by,
DB 83.0wIHMwE 0@ N6 Boens Drlosy,

1) Size /g@renen ©8s? 2) Molecular weight / gegm eSmside 8y
3) Density/ esxy¥0w ®8sY 4) Melting Point / ¢Doezmewe ®8os :
5) None of the above / 9w B8O=! @zned.

22) A few substances are grouped in increasing order of their particle’s ‘forces of attraction, Which of
the following is the correct order? /e-ewds BBswr SDew ¢-gdc “ pménes AR’ O1RDD
BEeDED moedd) w3 a». .
swm & gf wowDE guInd ep@ém cgom&s@a é)@ O Bedm BEoDE 853”@?53"

1. Water, oxygen, chalk / dcw , dBuss, yey 2) Salt, juice, wind / cDes, ge, ne®
3. Nitrogen, water, sugar/ 893, “sco, 88 4) Air, salt, oil /Do, e, onE
4. They all have the same attraction forces /ewm BuEE 6@ gmines AE euIDB.

23) When 1 litre of water is cooled from 4 °C to 0 °C, its volume,
Bcw 8w 4 °C 80 0°C ¢ e BBe® & 68 s8@1d,

1) Remains the same/ e@20005e30 &0,

2) First decreases then increases/ sg@0 a8 8 @¢dxnd @15@@
3) Increases/ @we «8.

4) Decreases / sweg .

5) None of the above / gun BBOx erwed.

24) Which of the following metals does not form amalgams?
#OED® wocrsTert 3B ecTve &3 @l ¢?

1) Zinc/8xs¥xt 2) Copper/m»® 3) Magnesium /&FRBw® 4) Tron/ wm&
2) All of them make amalgams /gw» BoFdc® ai®Eo® e0ed.

25)A radioactive rare gas is / DB cexBE BSE Doyydt Dien,

1) Helium/ 88w® 2) Krypton/gdedds?  3) Xenon/mlewesns? 4) Radon/eceths?
2) None of them are radioactive / 9o B8O BBSewBE ov0ed.
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PART - 11

Section - A (Answer at least 01 (one) of the following question)
A - 0200082 208 Onewsy duf yalmwmd ewsl EEm0o; esreséds gpcs.

1. (100 marks total)

a.

ii.

iii.

(30 marks)
What do you understand by the term “dipole moment”? '\
“EOND eylemn” wm vew BE8 ®IBTB.
What is/are the molecule/s that has/have a dipole moment out of the following molecules?
s S00BsT 890 lems ousin® mostest n®x an ¢/qerd ¢?
CH:Cl,, CCls, COz and H2O
For the molecule/s that is/are polar (in part ii above), indicate the polarity of each bond and the
direction of the net dipole moment./ @wm (ii) emded & HBw e HEPOR geq e, Oz
Ozt Aol HiBwmD o @O dOYD glewmed 8nd ctdnsim.

(40 marks)

Draw Lewis structures for the following molecules and predict whether they obey the octet rule.
wom aerde g8 Oywwesy g $H pecmledds gddme wdylea mS a8 Bwo Sosin.

HF, CF4, SF4, PFs

Use the VSEPR theory to predict the shapes of HO and BCls.
VSEPR &o¢es 098m S HoO w0 BCh ©@ wi@ws? 988w mosim.

(30 marks)
The boiling points of the compounds, CHs, H2S and NH3 increase in the order of CHs < HoS <
NH3s. Explain this observation in terms of intermolecular forces.
o®® geRdE meoeme CH4 <HoS <NH3 wo qomoded gug oi. 00® BABFsenn gind
€9 D VOmewsy B@E »osTH.

2. (100 marks total)

a.

1.
ii.

iil.

iv.

V.

b.

The following questions refer to carbonate ion, CO3™. ' (40 marks)
s g CO%™ azneme v 090 0OR.
Draw the Lewis structure for carbonate ion./ CO35™ esemo @86 Oxmw gig ewsidsis.
Considering the Lewis structure, draw the resonance structures for carbonate ion.
0 D1w 83¢H® WS ©BBT, OF Oy OXY g1¢ ¢wOBID.
Draw the resonance hybrid of carbonate ion. / CO3™ giznemed a®yyns Sune® Oxwe
g8xsim.
Predict the shape of carbonate ion using the VSEPR theory.
VSEPR ©o¢s wodmewst COZ™ 8 wi@dw cdoesis.
What is the hybridization of C atom? C03™ & C O¢ gud@mdens O ¢?

Determine whether the following compounds are ionic or covalent. (20 marks)

BDD Gy Wsews @nd gwdim DD O,
(1) NH;3 (ii) CaCl> - (iii) S F4 (iv) SOz (v) K20 (vi) ZnSO4
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c. Explain the following statements. (40 marks)
BHD YR 88 mIsinm.
i. The melting point of NaCl is lower than the melting point of MgO.
NaCl & ¢boemes MgO D@ ¢Doemwd D g ©b.
ii. Ethyl alcohol has a higher boiling point than methyl alcohol.
OBE HCemewIEed muttms eOBE A EemewIE®ed DR v @d.
Section - B (Answer at least 01 (one) of the following question)
B - 0200827 08 Onecwsy duf gamwmd ewd 8Enc; ereédac g,
03. (100 marks total)
a. (45 marks)

i. State the important assumptions in the atomic theory proposed by John Dalton. .

0ty odF0sTed 8o@ieym Dicod Doy cumEnn Ewo culdsis.
ii. An element has 19 electrons. @® §e¢duwm gecmedds 19 of aro.

(a)  Write the electron configuration of this element.

o8 oo Bmwstn Bwo cfdnis.
(b) Draw the orbital diagram for this element.
OF molB 615 wdHD gie ewsIDsim.
(c) State to which block this element belongs in the periodic table.
- pDEBm0 DQed ROD emROBO O Yecdrw gunf Dxtexd ¢?
b. (25 marks)

Copper has two isotopes, copper-63 and copper-65. The relative abundances are 69% and

31% respectively. Predict the mass spectrum for copper. (Atomic number of Copper is 29).
@00 8@ m el vdB: emnd 63 , emosd 65. Shed sedwy yEIDOWST

BEedEsT 69% 00 31% ©d. emudde Hnsid) DEmdDEw arc eustdsTm. (emnd 8o®iemm
D@ 29)

: (30 marks)
i Which region of the electromagnetic spectrum has the lowest frequency?
Bext §®wm 08 0B 0ed qa@uw-dvimw grfent HO® emwded ¢?

ii. Which region of electromagnetic spectrum has the highest energy?
Bet §Owm D8 dBed gue® anlBw gfens! m®® emDed ¢?
iii. Calculate (a) the frequency (b) the energy of a photon of 647 nm red light.
647 nm O o OBed (a) w@-dxvmae (b) aBe weamw BDOBTD.

4. (100 marks total)
(a) ' (50 marks)

(i) Give the observations made by Ernest Rutherford in the Gold Foil experiment, distinguish
between expected and observed results along with appropriate diagrams.
S wp udFwd gmond abmudd Cold Beme RBven 0@ ¢? 00 &
Aeednn § tw Bofecms »E yBOE g Gio 8dns! widnmewsy &EE »osTD. .
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(i)  In an atom, there are main energy levels (K, L, M, N) and each energy level is composed
of one or more different types of orbitals. Complete the following table after copying it
to your answer script, to indicate the atomic orbitals present in each energy level and
energy sub-level in atoms. ‘ ' :
B56@rerDm B B 008 (K, L, M, N) 0085 gnd of & @8 ©0000¢ 880
DEved mtBm D8® gsinSon 0d. vwn & 1 Dgd BEnd vnwd BOwns md wdyben
BOBI. OB 6:® @B OOVt w0 ¢ VOV B BSDerm W8 Euo ¢FOBID.

1

Energy Level / a=t8 Energy-sub level | Number of Symbols for the orbitals -
®00® &8 ot 008 orbitals (show how many are there
(Principal quantum motB2 wenzy | form each kind)
number)(g&ozy I BHOE 20256
@20D5TO® Gomed) (&2 258 DEw @S wowl8m
@ ¢ Cw cldsi)
m=1) | e e e
N
=ty | e | e L e
(b) (50 marks)

The electron in the hydrogen atom makes a transition from n =2 to n =3
»BH ST 83Bened DB geweddmw n=2 B8O n=3 HDo wxOene @D,

(i) Is a photon of energy absorbed or emitted-during this transition?
o®8 2 endOn aBe gdendvennc 0d¢ 7 Be®fDmew Doy ¢?

(ii) Calculate the energy, wavelength and frequency associated with this transition.
(The energy of an electron occupying a particular energy level is given by the following
equation) e®® @)@ ened, B W, HC® GwIDW B EBoDSINB MW WOBIB.
(0® 0B ©O00m DBD eeceIrwum aiBe swn wdmdamewnsy E @¢8.)

—-1311
E =——%— kJ mol!
n

n = principal quantum number

n = g BWOBITOS ez
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1

Section - C (Answer at least 01 (one) of the following question)
C - 0200827 @08 Onowsy Sz galmwmd ows 8End; treséics geye.

(i) Write down the periods, groups and block to which the following elements belong.
sHD YRLOBOE m0eB8D®, $DEn® 1w SDr gurl D enind Bws ¢dsis.
(a) Sn (b) Os (c) Mg (d)Nb (20 marks)

(ii) Determine which element has the largest atomic radius in each pair. Give reasons.
s GOEOEST PvE B8®Ienm 8dw #B Eedrw oun ¢WOdxsT enddh eI,

(a) Caand Sr (b) Aland S . (20 marks)

(iii) Determine which element has the highest ionisation energy in each pair, Give reasons.
s GoEDES auBmien B ene® HEedr oWy ¢FOdsT enddh wxsim. .
(a) K and Rb (b) Be and Be* (20 marks)

(iv) The electron affinity values for two arbitréry elements X and Y are given below.
XY 8csdnedc pociedds dsigm qonsy sum ¢ gi.
X :-558 kI mol! Y : -214 kJ mol! a

(c) Which element releases more energy when it gains an electron?
DO Ecduw gepweddmen i o Be® 8O nwlBwn’ @qg 3 e?

* (d) Which element has the highest electron affinity? SR
OB YEeOswed NBO gocwedm AxTermdr wdA ¢? (20 marks)

(v) Write down the balanced chemical reactions for the following reactions.
s0m 8w e wORED yBBwr Bwo ¢FOI5y.
(a) metallic sodium and liquid water / ecdw®w Na e ¢d e

(b) calcium element and liquid water / Ca §c ¢Os  ©w ¢d e (20 marks)

(i) Write down the oxidation state of Chromium (Cr) in the following compounds.
onm sceed®dE Cr 8 dx8mce gme Bnsim

(a) CrCl2 (b) CrzO; (c) Crls (d) CrFs (e) CrOs (30 marks)

(i1) Write down the balanced chemical equations to show the reaction of Fe() separately with
Clygand HClg). Fer) 8§cedns Clyg) ew HClg) @@ 8emds B8 wdsio g nEn
e8mSen Ewo DIy,

(a) Few) + Clayg
(b) Feg) + HClg) ' (30 marks)

(iii) What are the colors of Co?" and Ni** in their aqueous solutions?

Co* e Ni*" 8 88w cDend@ DS enwss 0@t ¢? (10 marks)

10




00271
(20 marks)
(10 marks)

PERIODIC TABLE OF THE ELEMENTS

@@d’@cﬁ@ (Cr - 86®em ®®rmwe 24) ww emesd ( Cu- 8c@ieqm @@ﬁmw -29) Oz
YesdsdE pecwedds B Swe ¢aldsTm.

Copper — Cu (Atomic number — 29).

(iv) Write down the electron configuration of Chromium — Cr (Atomic number — 24) and
e®IOBIed ¢pDERm Doed ghld ecmnt Bwsim.

(v) State two disadvantages of Mendeleev’s periodic table.
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