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Second Semester Test( Unit 01-03) - 2022 March

Part I- MCQ

s Answer all the Questions.
¢ Do not use Calculators or any other Notes.
% Submit your Answer script (including Rough works) in PDE Form.

1. Which of the following gives the electron pair geometry and hybridisation around an oxygen atom in H,
respectively?
(1) angular, sp? (2) tetrahedral, sp? (3) tetrahedral, sp
(4) angular, sp (5) linear, sp
2. The correct variation of the first ionsation energy of the elements Li, K, N, O, Ne and Ar is
(1) K<Li<O<N<Ar<Ne. (2) Ne<Ar<N<O<Li<K.
3) K<Li<O<N<Ne<Ar 4) K<O<Li<N<Ar<Ne.

(5) Li<N<O<K<Ar<Ne.

3. In which of the following elements does a gaseous atom in ground state contain only four unpaired
electrons?
(1) Ti (2) Cr (3) Fe 4) Co (5) Sn
4, In an atom, what is the number of atomic orbitals in which an electron with principal quantum number, n=3 and
magnetic quantum number, m, = 0 can exist?
1 1 2) 2 3) 3 4) 4 (5) 5
> The volume of 0.01 mol dm™= K.Cr,O, (cm’) required to react completely with 25.00 cm® of
0.02moldm™ of Fel, aqueous solution in acidic medium is,
(1) 8.33 (2) 10.00 (3) 16.67 (4) 20.00 (5) 25.00
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6. The relative atomic mass of Pb is approximately four times greater than that of Cr. The mass
percentage of Pb in a mixture containing only Pb and Cris 80%. What is the mole fraction of
Pb in the mixture?

(1) 0.20 (2) 0.25 (3) 0.50 (4) 0.65 (5) 0.80

/. Which gives the correct variation of O - O bond length in the species, O, 022_ and O,,
(1) 0, < 0,< O 2) 0,<0,<0 3) 0, <0 <0,
4) 0, <0, <O, (5) 0, <0,<0,

8. Which of the following molecular shapes have the octahedral electron pair geometry around t
central atom?
(1) Square pyramidal , Linear (2) Linear, Square planer
(3) Trigonal planar , T-shape (4) See-saw shape , Trigonal bipyramidal
(5) Square pyramidal , Square planer

9. The skeletal structure of NH,OCOOH is given. What is the maximum 0
number of lewis dot-dash structures that can be drawn for this molecule? |
(1) 3 (2)4 (3)5 H=N-0-C-0-H
DX (5)7 H

10. ‘Which one of the following statements is not true about hybridisation?
(1) Hybrid orbitals formed from a given hybridisation have the same shape.
(2) Hybrid orbitals may form m bonds.
(3) The angle between sp2 hybrid orbitals is 120°.
(4) All carbon atoms in hydrocarbons are hybridised.
(5) Hybrid orbitals formed from a given hybridisation have the same energy.

Which molecule consists of only London forces as secondary interactions?
(1) 04 (2) OF, (3) BCL,F (4) SF, (5) XeF,
4 ) ! L

11.

1, 500cm? of 0.02mol dm™3 aqueous solution of BaCl, is mixed with 100cm? of 0.5mol dm™
(NH,),S0, solution. What is maximum theoretical amount of precipitate of BaSO, that can
be formed? ,
(1) 0.01mol (2) 0.02mol (3) 0.05mol (4) 0.1mol - (5) 1.0mol

Grade 12- English Medium Chemistry - 0719 76 26 26 Dulan Madurange




Page |3

13.

14.

15.

Response First statement Second statement
) True True and correctly explains the first statement.
(2) True True but does not explain the first statement correctly.
3) , True False B
4) False True
(5) False False

" TFirst statement

Second statement

Carbon shows the hig

when Li to Fare congider

ot Avidod = g : : o i 1. 2= E
hest oxidation state | The oxidation state of carbon in C,0; is +3.

The second ionization enthalpy of Al is less | Nuclear charge of Al is higher than that of Mg,

than that of Mg.

Spectral lines having highest frequency are in
Lymana series of the emission spectrum of

Energy difference between the energy levels
n=1 and n=2 is higher than that of between n=2

Hydrogen and n=a(infinite)
| 2
1 | H He
3 4 5 6 7 8 9 (10
2 | Li| Be B|C|N/|[O|[F |[Ne
1|12 13 (14 |15 (16 (17 |18
3 |Na|M Al [Si [P | S [Cl [Ar
19 (20 (21 (2223 (24|25 |26 |27 |28 |29 |30 |31 |32 |33 |34 |35 |36
4 | K[(Ca|[Sc|Ti|V |Cr|{Mn|[Fe|Co|Ni|Cu|Zn |Ga |[Ge |As |Se |Br |Kr
37 [ 38| 3940 | 41 |42 |43 |44 |45 (46 |47 |48 |49 | 50 (51 |52 (53 |54
S|Rb|Sr| Y |Zr [Nb|Mo|Tc ([Ru|Rh Pd |Ag [Cd |In |Sn |Sb |Te | I |Xe
55|56 |La-| 72 | 73|74 |75 |76 |77 |78 |79 |80 |81 |82 |83 |84 |85 |86
6 |Cs|Ba|Lu|Hf | Ta| W |Re |Os|Ir [Pt |Au|Hg |TI {Pb [ Bi |Po | At |Rn
87 | 88 |Ac-| 104 105(106 (107|108 {109 | 110 [ 111 (112|113
7 | Fr{Ra|Lr | Rf|Db| Sg |Bh | Hs | Mt |Uun|Uou |Uub |Uut
57|58 (59|60 |61 [62)63 (64|65 |66 |67 |68 69 [70 (7]
La|Ce|Pr {Nd |Pm|Sm |Eu |Gd |[Tb |Dy |Ho | Er [Tm |Yb (Lu
89190 |91 |92 )93 |94 95|19 |97 |98 |99 |100 (101 |102 {103
Ac|Th|Pa| U |Np!|Pu |Am |Cm Bk |Cf |Es |Fm |Md |No |Lr
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k.  Chemistry l) l | N l_l )

Universal gas constant R = 8.314 JK* mol™ Plank’s constant h = 6.626<107*] s

Avogadro constant N, = 6.02210" mol”! Velocity of light ¢ = 3%10°m s

Part 11- A- Structured Essay

+» Answer all the Questions

1) (a) If the following statements are true mark “v"** and if the statement is false put “x” marks in the given

space.

(n Hybridization of the central atom of SOs™ is sp’.

(2) If the dipole moment of AX4 molecule is zero,

the shape of the molecule is exactly tetrahedral.

(3) The releasing energy of gaining an electron is higher in Cl than that of F.
(4) The releasing energy of hydration of a stable cation in second period is

increasing down the group.

(b)

(1) Draw the most acceptable Lewis dot-dash structure for the molecule C;N,H,0. Its
skeleton is given below.

O

I
H-N- (‘Z—C—C—N
H

(11) Most stable Lewis dot-dash structure of molecule H;N;CO is given below. Draw two
more Lewis dot-dash structures (resonance structures) for this molecule.

1|{
H-N-C-N=N-H
=
:0:
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(ii1) Complete the given table considering the Lewis dot-dash structure and its labelled
skeletal structure given below.

T 0 0
H-C-N=C=8-Cl: H-C'-N*- C’-s*-ql
1(}.11 a
Cl N?. C3 S4

VSEPR pairs
around the atom.
Electron pair
geometry around
the atom.

Shape around
the atom.
Hybridization of
the atom.

Questions (iv) to (v) are based on the Lewis dot-dash structure given in above question
(ii1). Labelling of atoms is as in part (iii).

(iv)Identify the atomic/hybrid orbitals involved in the formation of ¢ — bonds between the
two atoms given below.

. H-C' H: . Clo
I. C'-0 Cleo O
. C'-N° Clro N
Iv. N-C° N C o
V. (C-¢ C o St
V. S*-cCl St Cl:.

(v)Identify the atomic orbitals involved in the formation of 7 — bonds between the two
atoms given below.

. C'-o Cle o O
. N-C° N2 C o
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0 . 0 34 7
2 (a) Products of reaction between hydroxyl amine (NH;CH) and Fe™ are given below.

NH,OH + Fe* — N,O + Fe?' +H' + H,0

(i} Write oxidation half ionic equation.
(ii) Write the reduction half ionic equation.

(iii) Balance the above equation.

(iv)A 10 cm’ sample of hydroxyl amine was diluted to 1 dm®. 50.00 cm’ of this solution was
boiled with excess Fe* solution. The resulting solution required 12.0 cm® of 0.02 moldm™
KMnO, solution for complete oxidation of Fe’* N=14,0=16,H=1)

. Write balanced ionic equation for the reaction between Fe*" and MnO);

................................................................................................................................................

I Calculate the amount of KMnO; used for the complete oxidation of Fe".

...............................................................................................................................................

...............................................................................................................................................

III.  What is the amount of Fe?* present in the solution.

...............................................................................................................................................

...............................................................................................................................................

IV. What is the amount of NH,OH present in 1 dm’

...............................................................................................................................................

A " e : TN emnrtn v o . O SN S S = Y UONT Sk A ALAA
c) iy The compound IPO; reacts in aqueous medium to form 107 aud H,PO; in acidic

mediun,

i) - Write the oxidation half reaction.

.............................................................................................................................................

..........................................................................................................................................

1i1)  Write balanced ionic equation.

..........................................................................................................................................
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Part |1- B Essay

Answer all the Questions.

3) -3‘* ‘i!;cce,s*we 10MZAUON GRSTIY 'i-'ﬂ!.llﬁ's of e FLE:IJ.I\..-HL‘: wninad- A,b, and C zis mendoned the. ;o]laawmb,
table in [{J inul" : : . .

P———ety

STSPTICCRIINS BT ST, '“'j{r'

Eicment-' 1 iaﬁrizati;:i; T 2= ienization 3" ionization ionization
| energy / . . cemergy/ |- emergy/ . | - enefgy/
CwFmol” | Wimol’ | Wmo' | WImel’
A~ | 900 |7 1800 T15000 - | . 20000 -
B | 80 2500 | 3o | 25000 |
c 580 B 1,3‘0,0'.“" T :“:EéTirf | Tio00 _"'

i) Idﬁﬂl‘if}f the gmups ahﬂve A, B and C clewnens, Bmﬂy explam ths reason for yau:r

o - identification. _
R T) Ifthe.z:.e elemenis are in \bﬁ@l‘tﬁ and third periods, tdcuthr tiese elcments _
B u*}  Writs the chiovides fofined by above & smu ﬂtmueﬁh ami state thei f,ﬁ(}ll'li?‘i] K bhapf'a ';‘ﬂihf"
o the nybndlzauan of each element. '

b) i) NHj, CCly, CH;CH,OH CHCI;;, Ar, H,8, NHCL H;0", MgCl,.
‘Which of the above substances comam following sccondmy interactions? :
[. Dipole-Dipole forces ’ '
II. Hydrogen bonds
. Lc_indon dispersion forces
V. Dative bonds =~
V. lonic bonds

i)  furange Mg(NO;),, Ca(NOs), Sf(NO;)z, and Ba(NO;); in the increasing order of
decomposiﬁon temperature. Explaiu your answer in associated with Polarizability.

i) Deduce the geometric shapes of followmg ionis llalil[’ VSEPR theory. -
]. POAS' ’
II. NO,
AL ICL
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c). Wr:tr’halancad 1onic. equatmns for following r:,ur:#mn..
(i) Fe* +MnO, +H' —» + Mn™ +F&**
(i) OH +Al+NQO; —» AID; +NH;
(i)Y H' +H0,+Cn0y" — 0¥ + 0,

4).. a} g {lf 2 sample contaiming. h*IgCl; and C'lC{}g was dissolved in ']II}U e’ of 2 moI dm HCI solution.
‘Then this solation was dr[uted up to 250 e’ by adding r‘aatﬂla& water, 25.0 em’ poriion of th:s
solution was reacted with | mol dm™ NaOH solution. Vn!ume of NaOH spent was 35.5 cm.
Calenlate the mass percsitage of CaCC; ia the sample. (Ca= 40, C=12 0= 16)

b} Grgamc compound named A coniains 48.65% nf C, E 11% Df' H au:c:rdlng to mass. The rest is
-oXygen {C=12,H=1,0=16) : :
iy . F ind the empmcaﬂ formula of compound of A.
i)  Find the molecular formula of A.
Cfii) O If ﬁ; t{ll’l!&zl’is a—C{‘I(}H group, draw the striscture nf A

©} “Solar radiation with 325 fm wa\relangﬁ] is had far human skin. Calcuhte the following regarding thjs
- radiation. - ' '
SRy Fra-quanc;.f of the radiation.
i) - Energy-ofa  photon of the Iﬁdiﬂtlt}ﬂ
iil) Energy of one mole of photons. : . 7
"iv) Tdant:ty the region of the electrom agr*t,tnc spcctmm to which th15 T‘&d]&ﬁrjl'] hs]ﬂngs -
v} Stawe two nses of this radiation. - : S
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