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Questions 1-6 carry 1 score each. Answer all 1 D)OG 6 AUNOW)BB G2103} BBUBAY B0)
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1. Among H O, NH,, CO, and CH,, which the 1. H0,NH,, CO,, CH, ag)ima0@3 g emo
molecule has the least bond angle? (® Q#9006 aBQQljo SHI06Hm GENIOENE

@Yo Ul OBBOY?

2.  What are the components of water gas? 2. Q5ANLOMIENBS CLISHEERUB RO

oM ?

3. For the reaction H  +L,=2HL, value of 3. H, +1 = 2HI  ogan 0oavielaidomm
Kc is 46.4 at 298 K. What is the value of omlod 298K @8 K, @yes myelyo 46.4 aryens.
Kp? K ©es aelyo ago?

4. Which of the following contains the highest 4. ®009B90S)OM0lENMAUDNGE @@ elosn)
number of significant figures? NG Dablenad’ Toalyd3)0S af)eRo )S)
a)0.2 b) 0.002 ®EeNs’oY?
¢)0.20 d) 0.2000 a)0.2 b) 0.002

) 0.20 d) 0.2000




5.

If a proton and an electron happen to possess
the same de Broglie wavelength, which among
them will have the highest velocity?

Which alkali metal ion has the maximum

polarizing power ? (6x1 =6)

Questions 7-17 carry 2 score each. Answer any
9 questions.

Consider the following isotherms of a gas:

I7AY%

Which gas law is represented by these graphs?
State the law.

8. Calculate the percentage composition of each

9.

10.

1.

12.

13.

element present in carbon dioxide.

Real gases do not follow gas laws perfectly under
all conditions. Why?

Calculate the mass of NaOH required to make
500 ml of 0.5M aqueous solution. (molecular
mass of NaOH = 40)

Explain Water gas shift reaction with the help of
chemical equation.

Differentiate between extensive and intensive
properties. Give one example each for these
properties.

Alkali metals dissolve in liquid ammoniato give
deep blue solutions. Give reason.
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14. State the law of multiple proportion and explain
with a suitable example.

15. What is the amount of HCI required to
completely react with 200g of CaCO, according

to the equation
CaCO,+2 HCl - CaCl, + CO, + H,O

16. Identify the property, responsible for the
spherical shape of liquid drops? Explain the

property.

17. Density ofa gas was foundtobe 5.5 g/L. at 2 bar
pressure and at 25°C. Calculate its molar mass.
(R=0.083 L barK' mol™).

(9x2=18)

Questions 18-28 carry 3 score each. Answer any
8 questions.

18. a) Calculate the pH of aqueous solution of
0.01 M HCl.
b) What are acidic buffer solutions? Give an
example.

19. Asume that the reaction given below is at

equilibrium
Explain, how the following changes influence this
equilibrium.

a) Increasein temperature
b) Increasein pressure
¢) Addition of neon gas at constant volume.

20. The geometry of NH,
pyramidal.

and NF, is

a) Among the dipole moment values
49x%x10% Cmand 0.8 x 10% Cm,
which one corresponds to that of NH..

b) Explain the reason for the difference in dipole
moment of NH, and NF .
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21. Born—Haber Cycle is useful to calculate lattice
enthalpies of ionic solids. Construct Born —
Haber Cycle for NaCl(S).

22. Define heat capacity. Derive the relationship
between molar heat capacity at constant volume
(Cv) and molar heat capacity at constant
pressure (Cp) for anideal gas.

(Hint: AU = CvAT, AH=Cp AT)

23. Balance the redox reaction given below by half
reaction method.
MnO, ., + 50,

(in acidic solution)

— Mn** - + HSO

4 (aq)

24. (a) Giventhe standard electrode potentials of Ag,

Hg, Mg and Cr.

E° ., = 080V E° = 0.79V
A“%g ’ ng%g >

E el = 237V E"Cr3%r =-0.74V

Arrange these metals in their increasing order
of reducing power?

(b) Arrange the species given below in the
decreasing order of oxidation number of
Nitrogen.

NO,", NO, NH, NO,” .

Pt

25. Give three important results observed regarding
photoelectric effect.

26. Sketch the shapes of 3d-orbitals and mention the
number of angular nodes present in them.

27. Anelement A ishaving atomic number 13.

(a) Writeits electronic configuration, find the
group to which it belongs

(b) write the formula of oxide formed
by A.
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28. Analyse the given graph and explain the variation
of ionisation enthalpy. Give two factors which
influence ionisation enthalpy.
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Questions 29-32 carry 4 score each. Answer any
3 questions.

29. The values of K, for two sparingly soluble salts
Ni(OH), and AgCN are2x 10~ and 6 x 107"
respectively. Calculate their solubilities and
identify the salt which is more soluble.

30. Explain the hybridisation of 'C' atom in the
following molecules in detail:
a) CH,-CH,

b) CH,=CH,

31. What is meant by hydrogen bonding? Identify
and describe the types of hydrogen bonding

present in o-nitro phenol and HF.

32. Atomic orbitals are precisely distinguished by
quantum numbers.
a) Explain the three types of quantum numbers
used to designate atomic orbitals

b) Identify the following sub shells.
(Hn=2,1=1

(i)n=4,1=0 (Gx4=12)
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HSE | Answer key SET-A
Chemistry
Qn Scoring Indicators Detailed Score
No. Score
1 H,O 1 1
2 CO and H; 1 1
3 Kp=46.4 1 1
4 d) 0.2000 1 1
5 electron 1 1
6 Li* 1 1
7 Boyle’s Law 1
Statement of law 1 2
8
12x100 1
T4 2
% composition of C= 4 =27.27% 1
32x100
% composition of O= 4 =72.72%
9 (a) There is no force of attraction between the molecules of a gas. 1
(b) Volume of the molecules of a gas is negligibly small in 1 2
comparison to the space occupied by the gas
10 molarity (M)= No. of moles of solute /Volume of solution in litres 1
No. of moles of solute = molarity (M) x Volume of solution in litres
=0.5M x0.5L= 0.25 mol/L 1 3
Mass of NaOH required = 0.25 x 40=10g 1
11 The production of dihydrogen is increased by reacting carbon
monoxide of syngas mixtures with steam in the presence of iron 1 2
chromate as catalyst 1
CO(g)+ HED{E_\J%’CDE (2)-Hy{g)
12 For differentiating extensive and intensive properties 1
For examples 1 2
13 The blue colour of the solution is due to the ammoniated electron 1
which absorbs energy in the visible region of light and thus imparts 2
blue colour to the solution 1
M+(x + ¥INH; —[M{NH,), | +IE[NH3]_._, I-
14 Statement of the law 1
Explanation using any one example 1 2
15 The amount of HCl required to completely react with 100g of 1
CaCOs according to the equation = 73g
Therefore the amount of HCI required to completely react with . 2
200g of CaC0s= 22200 _ 1464
100
16 Surface tension 1
explanation 1 2




1
7 dRT 8
P
1
5.5g/LL x0.083barL/k/mol x 298K
= 2bar
1
= 68g/mol %
18 a) pH =—log [H+] 1
=-log(1x10?%) =2 v
b) A mixture of weak acid and one of its salt with strong base 1
One example iz
19 a) Increasing the temperature shift the equilibrium in the forward 1
direction as it is endothermic.
b) increase of pressure shift the equilibrium towards left (backward 1
direction) where the no.of particles is less.
C) If the volume is kept constant and an inert gas such as argon is
added which does not take part in the reaction, the equilibrium 1
remains undisturbed. It is because the addition of an inert gas at
constant volume does not change the partial pressures or the molar
concentrations of the substance involved in the reaction.
20 a)4.9x10° Cm 1
b) in case of NHj3 the orbital dipole due to lone pair is in the same
direction as the resultant dipole moment of the N - H bonds, whereas | 1
in NF3 the orbital dipole is in the direction opposite to the resultant
dipole moment of the three N-F bonds. The orbital dipole because of
lone pair decreases the effect of the resultant N - F bond moments,
which results in the low dipole moment of NF;
1

f
| I
Y/N /’*N
H,j\ F/F"]/I‘\F

Resultanl dipale moment Resultant dipole moment
inNH,=490% 107 Cm  inNF,=080x10  Cm




21 Na'lg) + Clig) 3
A
E 1/2 Ay H° T
= Elagr"
= F:
Na'tg) + 17201 g
A I
2 aH
2 X
':D' .
% MNa'[1 +ClHig
+
Nalg) + 1/2CLig)
— '\ﬂ q*
% E anl
T2 At
Nafs) +1 /2C1,[g)
o g | ant
- B
T2
W N
NatCl(s}
For each step 1/2 score
22 For definition 1
For derivation 2
23 For the correct calculation of oxidation state of each atom 1%
For balanced equation 1%
24 a)Ag'/Ag<Hg?*/Hg < Cr’*/Cr < Mg**/Mg 1
b)NO3;” >NO2,>NO,", NoHs.
25 I) There is no time lag between the striking of light beam and the 1
ejection of electrons from the metal surface.
(ii) The number of electrons ejected is proportional to the intensity 1
or brightness of light.
(iii) For each metal, there is a characteristic minimum frequency,v0 |1
(also known as threshold frequency) below which photoelectric
effect is not observed
26 Shapes of 5 3d orbitals 2%
Angular nodes, /=2 V2
27 a) 1s?2s%2p®3s?3p?, group - 13 2
b) A,03 1
28 lonisation enthalpy decreases with increase in atomic number 1
Any two factors- Nuclear charge, atomic size, shielding effect etc. 2
29 AgCN — Ag" + CN-
Ksp = [Ag'][CNT] = 6x 107" V2
Ni(OH), — Ni*" + 20H"
Ksp = [Ni**][OH? =2x 107" 72
Let [Ag] = Si, then [CN] = S;
Let [Ni?*] = S, then [OH] = 2S;
Si2=6x10", .

Si=7.8x10"




(S2)(2S2)F =2x 1075,

S,=0.58x 107 1

Ni(OH), is more soluble than AgCN. 1

30 a) detailed explanation of sp3 2
b) detailed explanation of sp? 2

31 Explanation of hydrogen bonding 1
Explanation of intra molecular hydrogen bonding in o-nitrophenol 1%
Explanation of inter molecular hydrogen bonding in HF 1%

32 a) For explanation of principal, azimuthal and magnetic quantum 1+1+1=3
numbers
b) (i) 2p (ii) 4s Yo+ Vo=1
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