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General Instructions:
Read the following instructions carefully.

a) There are 33 questions in this question paper with internal choice.
b) SECTION A consists of 16 multiple-choice questions carrying 1 mark each.
c) SECTION B consists of 5 very short answer questions carrying 2 marks each.
d) SECTION C consists of 7 short answer questions carrying 3 marks each.
e) SECTION D consists of 2 case- based questions carrying 4 marks each.
f) SECTION E consists of 3 long answer questions carrying 5 marks each.
g) All questions are compulsory.
h) Use of log tables and calculators is not allowed
SECTION A

The following questions are multiple-choice questions with one correct answer. Each
guestion carries 1mark. There is no internal choice in this section.

1

Which one of the following will have the largest no of atoms? Given ( mass no of Na-23u, Al-
27u, Be-9u and CI-35.5u)

fafaRad O I foad aRaAmugs]i & He ey 3ifeie g f&ar T (Na-23u, Al-27u, Be-
ou 3R CI-35.5u &1 AT =)

(a)lg Na
(b)1 g Al
(c)1g Be
(d) 1g CI

[E=y




The no of Hydrogen atom present in 34 g of NH3

PCls T P T HHU 2-

(a) SP? (b) SP3 ©) SP3D  (d) SP*D?

1
NH; & 34 U9 & TiN[g TS IoT URATY] Bt T
(3) 12.044 x 102 (b) 3.011x10% (c) 3.6132x10% (d) 36.132x10%2
Hybridisation of P in PCls is- 1

Given ther numbers 0.0023, 0.0230 and 2.3000, the number of significant figures for the three
numbers are:

S TS TWAT 0.0023, 0.0230 3R 2.3000, I TBATSHT & fo1w A1feh 3ieht bl T 7

(a) 5,5,5 respectively ((b) 2,3,4 respectively (c) 5,4,2 respectively (d) 2,3,5 respectively

(a) PHR5,5,5 (b) PHRI2,3,4 (c) PHR5,4,2 (d) PHRN2,3,5

[E=y

Principal, Azimuthal and magnetic quantum numbers are respectively related to:
(a) Size, shape and orientation (b) Shape, size and orientation (c) Size, orientation and shape (d) None
of the above

fRITd, Sefgud SR Jea1g SicH TATd HHTT: Tafed §:
(a) 3MMHR, AHR 3R AR (b) MMHR, HR MR AU (¢) MR, Mg 3R
PR (d) SWIgd & J HIs g

The electronic configuration of chromium (Z=24) is
HIEIH BT Solaeie [ (Z=24) ®

(a) [Ne] 3s? 3p°® 3d* 4s?

(b) [Ne] 3s? 3p® 3d° 4s!

(c) [Ne] 3s? 3p°® 3d* 4s?

(d) [Ne] 3s? 3p® 4s2 4p*

Which of the following pairs represents isobars?

Foffed o 9 &1 91 SieT SMRUaR &1 Ufafiid & 82
(a) *He; and “He,

(b) *Mgz2and *Mg12

(c) K19 and *°Cayzo




(d) 40K 19 and 3K

The elements of group 17 are called
(a) noble gases

(b) chalcogens

(c) halogens

(d) alkali metals

g 17 % dd Hedld g

(a) SPY
CEECISE

(c) eToi
(d) &R Ty

The ion which is iso-electronic with CO is

(a) N2* (b) 0%~ (c) CN- (d) 02+

10

The shape of the molecule SF4 is
(a) Bent

(b) See-saw

(c) Tetrahedral

(d) Square Planer

3{U] SF, T HR §

() HoT gl

(b) 1T

(c) CCToSd

(d) TR TR

11

Internal energy of a substance/system is
(a) State function

(b) Path function

(c) Neither state function nor path function

(d) Both state function as well as path function

foseit gard/gumreht &1 sffdfkes Hoif &

(2) T HaRH

a8 31T Sl CO & HTY MTSHI-FARC D § ---nmmee




(b) T ThaRH
(c) a1 W< The 3R 1 €1 Uy thae
(d) T e 3R Y e gl

12 [Entropy of universe is : 1
(a) Increasing
(b) decreasing

(c) Constant
(d) None of these

ERISECAREH IS
(2) TG BT B
(b) T BT

(c) oM

(d) T Y bIg T&T

In the Following questions a statement of Assertion(A) is followed by a statement of
Reason(R). Selectthe most appropriate answer from the options given below:

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

(b) Both A and R are true but R is not the correct explanation of A.

(c) Ais true but R is false.

(d) A is false but R is true.

a) A 3R R 3191 T €, 9UT R, A &7 Hel WHifhur g1

b) A 3R REHI T@ €, g R, A &1 Ogt WSifPpor T8t 81
) AW, AfPpT R 3T I

d) A 394 8, AfpT R I |

13 |Assertion(A): One atomic mass unit is defined as one twelfth of the mass of one carbon12 |1
atoms. Reason(R): : Carbon-14 isotope is the most abundant isotope of carbon and has been
chosen as standard.

SRYBU(A): Teh URATY] ST SHTS Bl Ueh la-12 TRATUHT & GoaH & IR
e & U & UG farat T § | HROIR): : HIEH-14 MY HIa- BT o TR
STSHICIY § 3R 39 A& & = 8 g1 T ¢ |

14 [|Assertion (A) : According to Mendeleev, periodic properties of elements is a function of 1
their atomic number.

Reason (R) : : Atomic number is equal to the number of protons.

. B YF(A): HSdd & 3HR, Il & YD 701 I URATY] shHich Dl Tdh B
e

RO (R) : :ORHTY] TR Wie Tl &1 W& & SRIaR gl g
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Assertion(A) : Shape of NH3 molecule is tetrahedral.
Reason(R ) : In NHz nitrogen is sp3 hybridized.
SBUF(A): NHs 310] HT HTHR adhaD 1 g |
HRUIR): NH; H AT sp3 YHRI0rd §

16

Assertion (A): AH and AU are same for the reaction N2 (g) + O2(g)  — 2NO(g)
Reason(R ): All the reactants and products are gases.

B U(A): AH 3R AU UfIfBAT N, (g) + 05 (@) — 2NO(g) & T FAH &
BHRUIR): I 3fBRS 3R Iare T g1

SECTION B

This section contains 5 questions with internal choice in one question. The following
guestions are very short answer type and carry 02 marks each.

39 TS ¥ U uy # sial¥® fAew ard 5 vy g1 FAafafeq uy srdq @y sada §
3R ydF & frT 02 8w B

17

\What is the law of multiple proportion explain with one example?

U SUTd T W 1§ Th IaTex0l § THEE?

18

(a) What is IUPAC name and symbol of atomic number 120?
(b) Explain Diagonal relationship.

(a) SMSTUTTR T 3R Udilh URHTI] TRBAT 120 HT T &2

(b) fa Ul Jaie Wy HI |

19

,Among the elements B, Al, C and Si,

(i) which element has the highest first ionisation enthalpy?
(i) which element has the most metallic character?

Justify your answer in each case.

d@l B, Al, C 3R Si T ¥,

(i) fora da &t guH T TR o 3ifde 872
(ii) g T 1 eTfes o7 e 31feres 82

T AIHA | 310 ITR BT 3N Rig &3

20

(a) What is First Law of Thermodynamics explain?

(b) Calculate the work done a when an ideal gas expands from 2L to 4L isothermally into
vacuum?

(a) SHSYARD! BT UgdT a9 a7 § JHSME?
(b) 918 T 3Mexf 719 fafd & grardia Tu 3 2L F 4L 9 hadt & o) fhu W ol
UM B2

21

Out of NH3z and NFs which is more polar. Explain with the help of dipole moment.

NH; 3R NF; T S &1 3T 4dia g2 f§3d &1 &1 Igriar 3 TE H




OR
The enthalpy needed to break the two O — H bonds in water are as follows:
Ot 8 &1 O-H Sef 3l dle & o 3a=as TRied! SU TSR §
H20(g) —— H(g) + O — H(g) AsH1°= 493 kJ mol*
O — H (g) —— H(g) + O(g) AaH2° = 424 kJ mol*
\What is the average bond enthalpy of H20?

H,0 3t 3T dFs TR 182

SECTION C
This section contains 7 questions with internal choices in one question. The following questions are
shortanswer types and carry 3 marks each.
s H7 Uy g, o0 Q uop Uy o srfales faw 0 g1 Fafafad vy ag 3k
3@ 35

0% € aUTUAD Uy BT

bo  |A compound contains 4.07 % hydrogen, 24.27 % carbon and 71.65 % chlorine. Its molar 3
mass is 98.96 what are its empirical and molecular formula?

TS DD T 4.07% BISSISH, 24.27% BT 3R 71.65% FARIT & | STBT AR
ST 98.96 § SHPT SHISY 3R SMUIfAe I o1 872

b3 [If4 g of NaOH dissolves in 36 g of H20, calculate the mole fraction of each 3
component in the solution. Also, determine the molarity of solution (specific
gravity of solution is 1g mI™)

S 4 T NaOH 36 U H,0 & Yd SITdT 8, o O & Udd Ucdh & AId 3=
O & | S S{ATaT, Oid &1 Hieral Hf Fuid &L (@d &1 fafis 9@ 1g mi?!
B

OR
\What does the following prefixes stand for :

Rafefaa Ium o1 3l g:

(a) pico (b) nano (c) micro (d) deci e) peta f) mega




24

Indicate the number of unpaired electrons in:
3T ZalacHl B H-T JdTU:
(@)P (b)Si (c)Cr (d)Fe (e)Kr (f) Cl

(Atomic No, P =15, Si=14 , Cr= 24, Fe=26 , Kr=36 , CI=17)

25

(a) State de Broglie equation. Write its significance.
(b) A beam of helium atoms moves with a velocity of 2.0 x 103 ms™,
Find the wavelength of the particle constituting the beam
(h=6.626 x 10°% J 5)
(2) S TGN THIHRUT foraTT| 39T Hed faRau|
(b) BT TRHTILST & Ueh fahR07 2.0 x 10 ms! & A7 9 I g
farRr T fHT0T B3 aTdt BT Bt T e 1 FITY(h = 6.626 x 10 I 5)

OR

(a) Define the following terms :
(1) Threshold frequency (ii) Work function.

(b) The work function for Cs atom is 1 .9 eV. Find threshold wavelength (Ao)and threshold
frequency (vo) of this light radiation.

(a)ﬁgﬁfﬁ@aﬁr&ﬁaﬁqﬁmﬁﬂﬁ:
(i) DTEITS B! (i) BT e |

(b) 1T TRATY] & o0 BT B 1.9 341 g1 5T UHT fAfdhur & IgIes. axF oed ()
3R YBITS AT (vo) TTA B TG Cs YT BT 500 THTH T ef & fafepor J fafep=iong
forT ST B At ST Saaei- Bt TTfast Sroll 3R 9T J1d Be |

26

i. How does metallic character change in a group?

ii.Explain why cations are smaller and anions are larger in radii than their parent atom?

i) fpeft Ty o enfes 101 2 SCadr 82
ii. TTF Bx o - 310 Ha IRATY] ¥ B 3R HUmaH a1 § 98 1 81d 82
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a)Why H;0 is a liquid while H2S is a gas?

b) Draw molecular orbital diagram of O, ,predict its magnetic behaviour.
%) I H,0 Th R § Saih H,S T 719 g2

) 0.2 BT 3TUdd HETT HRY 1Y, THD JIb1d HagR Hi Hidwaroft B |

28

(a) What do you mean by heat capacity?
(b) Derive the relation between Cp and Cv?

(a) ITY &A1 T 31T T JHIIA 87
(b) C, 3R C, & o7 Fay e

The following questions are case-based questions. Each question carries 4marks(2+1+1).

SECTION D

Read the passage carefully and answer the questions that follow.

rafafea uy & g-anuiid U €1 Ud® Uy A U 3iialRke fabey g 31 4 3 |

Ue 3R 9 aeu U U & IR

29

1. Read the passage given below and answer the following questions: The
capacities of shells with a given principal quantum number are fixed by (1) the
rules governing the permitted values of the quantum numbers and (2) the Pauli
Exclusion Principle. The permitted values of the quantum numbers are :
Principal quantum number n 1 to oo Azimuthal quantum number 10 to n—1 (n
values) Magnetic quantum number ml — I to + |, (2l +1 values) Spin quantum
number ms — % or + %2 (2 values) The Pauli Exclusion Principle states that no
two electrons in the same atom may have the same values of all four quantum
numbers. It follows that, for a given value of n, there are 2n2 different sets of
values for the quantum numbers, because | may have the values O, 1, . . ., n—1,
and for each value of | there are 21 +1 values of ml and for each set of values of |
and m there are just two choices for ms .

The following questions are multiple choice questions. Choose the most appropriate answer:
(i) Based on the concept of quantum numbers mentioned in the study, which of the following
\value sets of quantum numbers are not possible?

(@) n=0, I=0, ml =0, ms = -1/2

(b) n=5, I=3, ml = -4, ms = +1/2

() n=3, =1, ml=-1, ms=-1/2

(d) n=6, I=1, ml =0, ms = +1/2

(if) What will be the maximum possible number of electrons having ms = -1/2 for n=5?

(@) 50 (b) 25 (c) 32 (d) 72

(iii) Which of the following quantum numbers can distinguish between two electrons present in
the same orbital?

(a) Azimuthal quantum number

(b) Principal quantum number




(c) Magnetic quantum number
(d) Spin quantum number
iv) Maximum number of electrons havingn=3and | = 1 is-

(@) 14 (b) 6 (c) 10 (d) 2

9 U TN erg=e Y ue iR Fafead ushi & IR 3 il fou vy wieH
TRSAT aTel IR DI &HATY (1) DicH TG-S o A el ! (AT B a1t
fgm $iR (2) TSt SUde Rigid gRT a4 &1 iid! ¢ | HicH S-S & SgHd
AF §: UgW HicH /AT n 1 3 oo SOTHUS HicH WA 10 ¥ n-1 (n ) JabIg
DicH AT mI - 1T + 1, (21 +1 ) R HicH TS ms - % T + % (2 JF) Ur3a
SiehRur Rigid wear 8 b T € A # forsdt off & sataeit & Tt IR wich
TReaff & UM A a1 8 Ibhd & | 39T Hdad 98 & [P, n & T mu a1 & fag,
HicH Wemsii & foIT 2n2 SETT-@T A §, FIfF I BFTHAF O, 1, S Fhar gl . ., n-
1, 3R 15 IAPS A & T ml & 21 +1 AF 8 3R | 3R m & AF & UdP A &b
e ms & forT Fad & fApeu B

frafafad uy sglaweda Uy g1 I8 Iugad SR IH: (i) 3reaaH # Ifcarad
HicH T3 B STURTN & YR W, HicH Jes & HafRea F o= I
e e Iya T8 &2

(a) n=0, 1=0, m =0, mg&=-1/2

(b) n=5, I=3, ml = -4, ms = +1/2

() n=3,I=1, ml=-1, ms =-1/2

(d) n=6, I=1, ml =0, ms = +1/2

(ii) n=5 & foT ms = -1/2 ITc SAaeHl & TAHaH JHT TReAT 1 gRiT?

(a) 50 (b) 25 (c) 32 (d) 72

(iii) Frafafad & § o1 I wic W& U g wem d Hieg &l SadeHl & ard 3R
R qHl 82

(a) SN HicH AT

(b) T SHicH I

(c) GBI BHicH T
(d) T Siew =1 (
iv) n =3 3R | =1 SAGSI! B! BT B 8-

(a) 14 (b) 6 (c) 10 (d) 2




Read the passage given below and answer the following questions:

According to first law of thermodynamics, the mathematical expression is as follows :
AU = Q +W Where AU is the change in internal energy observed when a ‘Q’ amount of
heat is involved and “W’ amount of work is associated when the system moves from state
‘A’ to state ‘B’. The sign of ‘Q’ and ‘W’ is taken such that AU is measures accurately .

Answer the following question:

1. What will be work done for isochoric process?

2. What is relationship between internal energy change and work done for an
adiabatic process?

3. Define internal energy change?

4. A sample of gas present in a cylinder fitted with a frictionless pistion,
expand against a constant pressure of 1 atm from volume of 5L to 15L.
During the process it absorb 500J energy from surrounding. Calculate
change in internal energy.

Or

60K] heat is supplied to a system at system at constant volume and

temperature rises from 20°C to 24°C. Calculate the change in internal energy, work
done and q.

= feu e Teriw Y U SR FRufafad ust & SR &

TSR & Ued oW & SuR, TR SHfiefad ST UPR 3: AU = Q
+W ST AU 31TaRes Soit & URad= g S a8 ST SiTdT & o Q' | | 71t
M Bl § 3R o R 2’ W state 'b' H ST € A B Bt AHT S&g' I8!
Bt 81 'Q' 3R ‘W' HT g S0 TSR foran o1 § fb AU &1 A9 9éies 8t

fFrafafed Uy &1 IR

1. 3TSHIBINRD Uiehdr o ford o1 S b STaem?

2. 3fiaRes ol gRac IR foveht & fore fobu U rd & ot o Haiw 32
TGS Yfohar?

3. fidReE Sl aRacd ! TR B2

4. gyuT IfRd foRe ot Riclex & HiNlg 719 &1 Ue AT, 5L ¥ 151 &1 A6 d |
TATH & AR Ta1d & 99 AR 33| ufohdn & SR I8 SIUR 9 5000 Sroll
ST BT 8 | TUMT AR Hoit H g,




q

foreft Reew &1 fRR 3T WR 60K T & 3ATYfct &t SITelt & AT SORTE
20°C T TEHI 24°C B TAT & | 3iaRes St fobu M o1 3R q & uRada &t
U R |

SECTION E
The following questions are long answer type and carry 5 marks each. Two questions have an

internal choice. fAraferfad uy dtd ST § ok U & for 5 3/ &1 &1 Ul & Sriaie Aoy
gaT g

31 (A) Which of the following have same chemical properties :
(a) Atomic number 17, 53
(b) Atomic number 8, 52
(c) Both
(d) None
(B) Answer the following :
(i) B, Al, Ga (decreasing order of atomic radii).
(i) F,CI1,Br (decreasing order of (Electron affinity)
(iii) Al forms amphoteric oxide. Why ?
(iv) Mg?* ion is smaller than O% ion although both have the some
electronic configuration.
Or
(A) Account for the following:
(a) Halogens have very high negative electron gain enthalpy
(b) lonisation enthaply of Nitrogen ( Z = 7) is more than oxygen ( Z =8).

(B) What are the d- block elements? Write any two properties of d - block elements and
give their general outer electronic configuration

(a) Frofafea & 3 fead gom I 1o E:

11



(a) UXHTI] TBAT 17, 53
(b) TRHTY] TBJAT 8, 52
(c) GHT
(d) PIS Tel
(B) FEfafad w13 <
(i) B, Al, Ga (USHTY] AT &1 Uedl oH) |
(ii) F,C1,Br (ST ST &1 gedl HH)
(iii) Al TFRICR® HTaITSS SHIaT 3 1 o 2
(iv) Mg>* 30 03 A BleT 8, e AN A o TS §
ERCHIRCACRIGS
a1
(A) FafeRed & fore @rdr:
(a) Ao H 9gd 3% THRIAS SadeH s TU! it &
(b) TZEISH (2= 7) BT AT T (2 = 8) F 31feap 3|

(B) d-iTdh dcd T &2 S1-sa1b dcdl b Dls g 70T oIy 3R ST =T a1t
goaee =g

32

(a) Draw the shapes of the following orbitals.
(i) dxy (ii) dz?
(b) What is the total number of orbitals associated with the principal quantum number n
=37
(c) Using s, p, d, f notations, describe the orbital with the following quantum numbers:-
@n=3,1=0,(b)n=4,1=2,(c)n=5,1=3,(d)n=1,1=0
Or,
(a)Write short notes on:
(1) Aufbau principle (ii) Pauli’s principle (iii) Hund’s rule.
(b) Write the electronic configuration of the following ions :
(i) Fe3* (ii) Sc3* [Given Atomic number of Fe and Sc are 26 & 21]
(a) FofcRad Femsfl &t sefaal S|
(i) dxy (ii) dz*
(Tb) T HicH T n = 3 W IS e B! Fd T 182
(©) S, p, d, fAICR DT IGAN Hd g, FafeiRed eicy Temsii & ar FHaflg &1
U @Y - (a)n=3,1=0, (b)n=4,1=2, (c)n=5,1=3, (d)n=1, 1= 0

12




4,
(a)%ﬁq?ﬁf\&lﬁ:h@m:
(i) 3Nmars Rigid (i) Trae &1 Rigid (i) g8 &1 faH|
(b) FEffad sl &1 gaagie fa=amy ford':
(i) Fe>* (i) Sc** [Fe 3R Sc &1 URHTU] TAT 26 3R 21 §]

33

. (a) What is Hess's law explain?

(b)Calculate the enthalpy of combustion of benzene from the following data
(i) 6C(s) + 3H2(g) — CsHs(1); AH = +45.9 kJ

(i) H2(g) + %2 O2(g) — H20(1); AH = —285.9 kJ

(iii) C(s) + O2(g) — CO2(g); AH =-393.5kJ

OR

(a), Differentiate the Extensive and intensive properties citing suitable example.
(b). Define enthalpy ? Prove the following relation AH = AU + AngRT

(a) B9 1 19H &1 § GAFZA?

(b) | Faferfaa siest @ d6ii & gga @ T St 70T 63

(1) 6C(s) + 3H2(g) — CsHe(l); AH = +45.9 kJ

(ii) Ha(g) + % 02(g) — H.0(l); AH = —285.9 kJ

(iii) C(s) + O2(g) — CO2(g); AH =-393.5 kJ

T

(a) SUGA IETGUT HT §ATAT Gl U ATUD 3R Mg [0 H 3fcaR B |
(b) TR B gRUTRYG H32 Fgferfaa Iy Rig &% AH = AU + AngRT

13
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