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General Instructions:

. There are 33 questions in this question paper with internal choice.

. SECTION A consists of 16 multiple-choice questions carrying I mark each.

. SECTION B consists of 5 very short answer questions carrying 2 marks each.
. SECTION C consists of 7 short answer questions carrying 3 marks each.

. SECTION D consists of 2 case-based questions carrying 4 marks each.

. SECTION E consists of 3 long answer questions carrying 5 marks each.

. All questions are compulsory.
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. The use of log tables and calculators is not allowed
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SECTION A / @8 A(MCQ)
1. The number of moles present in 18 g of water is:
18 g STel H 3UTEYT Al il A& &

a) 0.5 mol
b) 1 mol



¢) 2 mol
d) 18 mol

2. Which sample contains the maximum number of molecules?
fFfafad & foha et & 3073t hr T sifeends g
a) 18 g H0
b) 44 g CO:
c)32g0:
d) All contain the same number of molecules / THT & 3-TUI3-1T T TEIT AT ¢

3. The electronic configuration 1s* 2s* 2p® 3s' belongs to an element which is most likely to:

SolarciToloh [AedT 152 252 2p¢ 3s! AT ded a4 31T THTGAT T

a) Gain one electron / Teh Soldrelel AGUT AT

b) Lose one electron / Teh SolFClel cTaT AT

¢) Gain two electrons / &I ol ¢§Td ITEUT AT

d) Share four electrons / dIX 3@3@%{ IS 3T

4. According to de Broglie equation, the wavelength associated with a particle increases when:

SY-siTIel FHIRTOT & IHTHR TRl 0T T AITCES Tl § ST

a) Its momentum increases / SHePT AT TGT &

b) Its momentum decreases / SHHT TAIT TEAT g

c) Its mass increases / SHPT g AT TGl g

d) Its velocity increases / SHeRI AT TG §

5. Which concentration unit is independent of temperature?

BIA-HT HigdT SHTS dTIHHT H TadT glal 67
(a) Molarity / #FleRdr

(b) Molality / AreledT

(¢) Normality / TeTeldT

(d) Volume percentage / 3TTIcTeT UTcercl

6. According to the law of conservation of mass:
eI HTST HI&TUT o o IH o 37T

(a) Mass can be created but not destroyed.

ST AT TITAT ST HehdT g olfehed ASE AT fohdT ST ahdT|

(b) Mass can neither be created nor destroyed.



SSHATST o al IATAT ST bl g 31 o7 &Y 575e v ST Gahar g1
(c) Mass is always zero.
SEAHTA Hed YT BT B |

(d) Mass changes into volume.

GSTHATA 3ol H 6ol ST gl

7. The shape of NHs molecule is:
NH; 379] T 3R &

a) Linear / Rater

b) Trigonal planar / i gadera

¢) Trigonal pyramidal / Feprofa RAifAST
d) Tetrahedral / EI@W

8. Which of the following molecules is non-polar?
fAFfafad & sle-ar 107 e &2

a) H-0
b) NHs
c) CO:
d) SO2
9. A reaction having positive value of AH is:

5 31faAfRar & T AH &1 A9 YaTcHs §, 98 &

a) Exothermic / ZSAT&AY

b) Endothermic / FSHTTSY

¢) Isothermal / HHATIY

d) Adiabatic / TCHTSH
10. Which of the following is an intensive property?
v & Hlor-ar i o7 &

a) Mass / eI AT

b) Volume / 3TadeT

¢) Internal energy / 3TdReh Sl

d) Temperature / dATIHTT
11. The correct order of increasing bond length is:
S SIETS & Sl Shel T Tel o &




a) C=C<C=C<C-C
b) C-C <C=C<C=C
c)C=C<C-C<C=C
d) All are equal / T TAT &
12. The number of radial nodes in 3p orbital is:
3p &I H AT AT HT JE&AT 8
a)0
b) 1
c)2
d)3
For each question, choose the correct option:

(a) Both A and R are true, and R is the correct explanation of A.

A IR RGN 6T § TUTR, A T T sqredr g |

(b) Both A and R are true, but R is not the correct explanation of A.
A R R T AT &, aifehed R, A T TET cAT&AT A8 ¢ |

(c) A is true, but R is false.

AT E, AfFaT R 3T T

(d) A is false, but R is true.

A 3T §, e R AT &
13. Assertion (A): One mole of CO: contains 6.022 x 10?* CO2 molecules.
HTARU (A): Teh Al CO:2 F 6.022 x 10* COz HTFIA 8 |

Reason (R): One mole of any substance contains Avogadro number of particles.

14. Assertion (A): The entropy of a gas is generally greater than that of its corresponding liquid.
3fRFU (A): 75 3 Fr v TrATTd: 39% I ga & 3fF g 8|

Reason (R): Gas molecules have greater freedom of movement and greater randomness.

hROT (R): 3G o 3131 ol 3181 T Bl & 3R 3T 3o IrcqaeAT gl ¢ |

15. Assertion (A): Entropy of a perfect crystal at 0 K is zero.

AU (A): 0 K 9 qUT foheeer S Tt e gl o |

Reason (R): This is stated by the third law of thermodynamics.

FIROT (R): TG FSATIMTRT 3 e A SaRT ST a1 ¢

16. Assertion (A): At constant volume, heat supplied to a system is equal to its change in internal energy.

3fRFUA (A): U IMTdA R AR it &Y 7S FSAT 3HFT 31TARS Foil H IRaceT & kIR gt g |




Reason (R): At constant volume, pressure—volume work is zero.
HROT (R): TERIT AT TR G630l I QT BT o |
SECTION B/ @S B(2 3i%)

17. Calculate the number of moles present in 11.7 g of NaClL.
11.7 g NaCl & 3uf¥Ud Alell sl G&IT ATd hITAT|
OR
Hydrogen reacts with oxygen according to:
2H> + 02 — 2H20

If 4 mol H: reacts with 1 mol O, identify the limiting reagent and calculate the moles of water formed.
Ife 4 mol Ha, 1 mol O | TATHAT AT §, T AT 3B T Tgile] hITTT TUT Setel dTel STel & Alel
EIGENIEIY

18. Why is the energy of 2p orbital higher than that of 2s orbital in a multi-electron atom?

Sg-Solerglel IRATU] H 2p hafeh I Foil 25 FETeh I Foil § 37Tk FT gl &2

19. Differentiate between extensive and intensive properties with one example of each.
faEcye T ciey UM & 37X Teh-Ueh 3eTeRoT Aiged faf@w|

20. Why is the bond angle in H-O smaller than that in NH3?

H-O & § ST NH; ST 319877 el &7 g1l 872

21. An element X belongs to Group 1 and element Y belongs to Group 17. Predict the type of bond formed
between them.

dcd X §Hg | TUTAcd Y HHg 17 4 G 8| Soleh d1e SeTed dTel S & YehX ol ATasgaroit Hifaiv|

SECTION C / @8 C(3 37%)

22. A compound contains 40% carbon, 6.67% hydrogen and 53.33% oxygen. Determine its empirical formula.

Teh IR 7 40% e, 6.67% BTSSISTel AT 53.33% TSI & | SHAT AIeIdH G A Sl |

23. An electron moves with a certain velocity. If its velocity is doubled, how will its de Broglie wavelength
change? Explain mathematically.

Ueh Solarglel [ Teac daT § 31Tt Y T@T & | A 3HehT AT QLT & f&am 17T, & 3|t Sr-siivel aereed 7

T IR G OV ¥ & FASST

24. Arrange Na, Mg, Al and Si in increasing order of ionization enthalpy. Explain the general trend.

Na, Mg, Al T Si &l 3TAAAIOT Tt & d6d hH H A TEA ItV TUT HAY JIfd FASST|
OR

The ionic radii of the following species are different even though they have the same number of electrons:
O*, F, Na*, Mg*

Arrange them in increasing order of ionic radius and explain.



Tt ganfart 7 gelercleil sl H&AT AT gl & STdolg 3eTehl AT RodTT 3o §:
0>, F-, Na*, Mg?*
Waﬁg@mﬁﬁw%wﬁmﬁﬂaw% HSST|

25. Draw the Lewis structures of CO2 and H20. Explain why CO: is non-polar whereas H-O is polar.
CO, YT H20 T J$H TTHATY FATSU | HAHATSV foh CO, 3¢ Selfeh H.O a1 3 B

26. A gas absorbs 500 J of heat and performs 200 J of work. Calculate the change in internal energy.

U 3T 500 J FSAT JTMVT AT & TAT 200 J FRT FAT & | AR Foil H IRIdT AT hIioTT|

27. State Hess's Law of Constant Heat Summation and mention one application.

T8 ZAT a1 7 ¢ T g fATQT TUT $HRT T 3T SATST|
28. Calcium carbonate decomposes according to:
CaCOs — CaO + COq

Calculate the mass of CO: produced when 50 g of CaCO:s is completely decomposed.
(CaCOs =100 g mol™; CO2 =44 g mol™)

50 g CaCOs & YUT (TECe T efel alel CO- T ged AT HATd Hifav|

SECTION D / @S D( Case based questions): 4 Marks each

29.Read the following passage and answer the questions that follow

When hydrogen gas is excited by passing an electric discharge through it, light of different wavelengths is
emitted. When this emitted light is passed through a prism, a line spectrum is obtained rather than a continuous
spectrum. Bohr explained this observation by proposing that electrons in an atom can revolve only in certain
permitted orbits having definite energies. An electron does not radiate energy while remaining in a permitted
stationary orbit. However, when an electron jumps from a higher energy level to a lower energy level, energy is
emitted in the form of electromagnetic radiation.

The energy associated with a photon is given by:
E=hv
where h is Planck's constant, v is the frequency

(a) Why does hydrogen produce a line spectrum instead of a continuous spectrum? (D)

gTSSIoTel A TUFCH o Folld (WY TIFCH FAT 3cTooT Il g7

(b) What happens when an electron moves from n =3 to n = 2? (D)
SIS SoldFgiel n=3 ¥ n=2 FET H g Al FATEIAT &2
(c) Calculate the frequency of radiation having wavelength 600 nm 2)

600 nm TRIGE aTel fAfeRyoT 1 Mg AT HiforT|

30. Thermodynamic process may occur spontaneously under given conditions without requiring continuous
external intervention. However, spontaneity does not necessarily mean that a process is fast. For example, some
processes may be thermodynamically spontaneous but occur very slowly.



Entropy ‘S’ is a measure related to the randomness or disorder of a system. Generally, the entropy of gases is
greater than that of liquids and solids because gas particles have greater freedom of movement.

Answer the following questions:

(a) What is meant by a spontaneous process? (1)
I TR FshaT & 4T cead §?
(b) Does spontaneous mean that the reaction is necessarily fast? Explain (1)

T EqcT Tl 1 Y Ig & Toh TR 3maedes &9 @ dig gl F@ssT|

(c) Predict the sign of AS when a liquid changes into a gas. Give a reason. 2)
ST FIs gd I H gRafdd T & df AS & Ieg Id15T| FROTGITAT|

OR
Arrange the following in increasing order of entropy: Give reason. (2)

H-O (1), H20 (s), H20 (g)

ﬁmﬁa&ﬁg‘é’ﬁﬁtﬁ%%ﬁmﬁﬂaaﬁﬁm HROT ST
H,0 (1), H20 (s), H20 (g)
SECTION E / @8 E( 5 Marks questions)

31. Elements A and B have atomic numbers 11 and 17 respectively.
dcd A dUT B & GXATU] hiATeh Shal: 11 AT 17 8|

(a) Write the electronic configuration of A and B./ A JATB & Soldcl e [aeary faf@u| (1)

(b) Identify their periods and groups. / SeTeh 3TTadl 2T HHg ATd N (1)

(c) Arrange A and B in increasing order of atomic radius. / A T B @&r IIATI] ST & dgd A H gafeyd

ST (1)

(d) Which element has the highest ionization enthalpy? Give reason. / foh&l dcd T 3TTI=i1ehI0T TededT

arfee g2 HRoT ST (1)

(e) Predict the formula and nature of bond formed between A and B / A TUT B & &< dTeT aTel H1 31k &l q

Ud S I R d13U]| (1)
OR

(a) State the Modern Periodic Law. (1)

3megfareh 31Tad g faf@u|

(b) An element has atomic number 17. Identify its period, group and block. Give reasons. 3)

Teh cfed 3T YXATY] hATeh 17 8| SHehT 3Tet, T3 TTUT Selleh shT Tg el shifoll | SHRUT EIfoTT|

(c) Write the general valence-shell electronic configuration of the elements belonging to the p-block. (1)



p-Sclleh & dcdl T HTHTTT TATSThdl-PIeT Sl ol [aeard fafau|

32. Hydrogen reacts with oxygen to form water:
BISSISTel JTFHTST o AT AJTRTHAT Fh ST TATAT &

2Ha(g) + O2(g) — ZH0(D)

(a) Identify the type of bond present between H and O atoms. / H 4T O WI'U;F}]T & dIT 39TEYT ¢ H ThR
ERIE (1)

(b) Draw or explain the Lewis structure of H20. / H2O T (35{4 TIIAT ST 37aT GHSSU| 2)

(¢) Explain why H-O is a polar molecule. / §HSIST foh H.O Teh %ﬂﬂ'& 3197 FAaT g | (1)

(d) Is the formation of water exothermic or endothermic? / STel <hl fAToT FeaATeYdY § a7 FeATA? (1)

(e) State the sign of AH and explain why energy is released. / AH T faeg faif@t o gasmst f& Foll F4T
HFA gl & )
OR

For a diatomic molecule, the number of electrons in bonding molecular orbitals is 10 and in antibonding
molecular orbitals is 4.

(a) Calculate its bond order. (2)
(b) Is the molecule stable? Give reason. (1)
(c) If one electron is removed from a bonding molecular orbital, calculate the new bond order. (D)
(d) State whether removal of this electron increases or decreases stability. (1)
Teh SIAURATITSh 30T H SLIehT HTUTIdeh haTehl H 10 Soleheiel AT TTEl 3T0Tideh ShaTehl H 4 Felarciol & |
(a) ST T TS FI ITUTAT HITAT| ()
(b) T 370] TUTAT §? ShROT ST (1)
(c) TS TP Solareiel TUHRI 3TUTTah FheTeh § feprer TGaT ST, AT A §9 HIfE AT IV (1)

(d) TATST o Selergiel fodhlelel 9 TR S¢aT IT G| |
33. For the shell having n = 4

(a) Write all possible values of 1. (D)
(b) Name the subshells present in this shell. (1)
(c) Calculate the total number of orbitals in this shell. (1)
(d) Calculate the maximum number of electrons that can be accommodated in this shell. (1)
(e) How many orbitals are present in the 4d subshell? (1)
n = 4 gTel 1L & T

(a) | & G gHTIAT AT @] (1)



(b) 3T FIeT H IUTTUT 3YRIRIT o 1 QT

(c) 3 M H Fel FHaTehl T HEIT AT AT

(d) 3 hrer 7 31T d# fohdsl il &l Thd 62
(¢) 4d 3UPI H fohdel HeTh BId 87

OR
A student gives the following sets of quantum numbers:
A:n=3,1=2, m=-1, mg=+1/2
B:n=2,1=2,m=0,mg=-1/2
C:n=4,1=1,m=+2, mg=+1/2
D:n=3,1=1,mi=0,ms=-1/2
(a) Identify the valid sets.
(b) Give reason why set B is invalid.
(c) Give reason why set C is invalid.

(d) What does ms represent?

Teh [t e Tl FraleH HEAT3it & Faead &l &:

A:n=3,1=2, m=-1,mg=+1/2
B:n=2,1=2,m=0,ms=-1/2
C:n=4,1=1,m=+2, mg=+1/2
D:n=31=1,m=0,ms=-1/2

(a) 34 FHTTAT I IgTe HITAT
(b) FHTIY B 34 FT &2

(c) HHTTY C 374 F37 g2

(d) ms T 2T &2
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