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SAMPLE QUESTION PAPER

(THEORY)

CHEMISTRY - XI
Time : 3 Hrs. Maximum Marks : 70
General Instructions :
a) All the questions are compulsory.
b) There are 30 questions in total.
C) Questions 1 to 8 are very short answer type questions and carry one mark each.
d) Questions 9 to 18 carry two marks each.

e) Questions 19 to 27 carry three marks each.

f) Questions 28 to 30 carry five marks each.

) There is no overall choice. However, an internal choice has been provided in one question of two marks,
one question of three marks and all three questions of five marks each. You have to attempt only one of
the choices in such questions.

h) Use of calculators is not permitted. However, you may use log tables if necessary.
Group- A
1. o SR OISR WA SHFCT NGNS 2 1

0%, Na*, Mg*, AI*
Arrange the following species in order of increasing ionic radii.
0%, Na*, Mg?, APP*

2. NH,* SR SIRCGICSTCae FeFIR ST (&7 | 1
Write the state of hybridization of nitrogen in NH*,

3. ivisifs vy @2 e alifefes gof (=12l | 1
Write the mathematical form of first law of thermodynamics.

4. 2H,(g) + O,(g9) = 2H,0(g) 1
ToitaR R wGiea i 0 21 =06 e (o1 |

2H,(g) + O,(9) = 2H,0(g)
State whether the entropy of the above reaction increases or decreases.

5. 0.001(M) HCI %ated pH o2 1
What is the pH of 0.001(M) HCI Solution?
6. 3CETRG WOISYT TI2GIR0CH b Sizgel 1S | 1

Give an example of electron deficient hydride.
7. e @G AP AL (574 | 1

Write the chemical formula of inorganic benzene.

Hg?, H,SO, (20%)

8. HC = CH > A, ‘AFEE I 1
- 333K
HC = CH Ho™, 1,50, (20%) A, identify ‘A
= 333K ’
Group- B
9. 2kg Ca CO, (5 Ted =e1 STP -(© @ Sre« CO,, #ANS T slefetl < | 2

Calculate the volume of CO, at STP that can be obtained by heating of 2 Kg of CaCQO,.
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10. 1) greR NP 1@ (=19 | 2

i)

11.

12.

13.

14.

15.

16.

17.

18.

19.

State the Hund’s rule of multiplicity.

26 s T [T CNCeTa S0 SCeTeGe 14y el 41 |

Find the number of unpaired electron in the atom of the element having atomic number 26.

NH, 93< NF,, 51 025 (I=0e TRt =5 (411 9= (e 2 2
Which of NH, and NF, has higher dipole moment and why ?

PV = nRT 5~>%f5 afew! 71 | (fow)fer aibfers wief 72 507) 2
Derive the relation : PV = nRT (Symbols have their usual meanings).

oo (G =9 9 | 2

AH= AU+ An, RT

Establish the relation

AH= AU+ An RT

400 K si=is@r, No(g)+3 H,(9) S 2NH,(g) Rfsaifos cvta Kp=41; @2 wizsiar 2
farRa Rfsajfer Kp-a st g w21

) 2NH,(g) = N,(9) + 3H,(9)

i) % N, + 3 Hy(g) = NH,(g)

For the reaction, N,(g)+3H,(g) S 2NH,(g) at 400 K, Kp = 41. Find the value of Kp for each of the
following reactions at the same temperature.

) 2NH,(g) S N,(g) + 3H,(9)
i) - N,(@) + < H,(g) NH,(g)
OR
T Rl F=E SsEaR pIeeR deik @3k F19re HI SI9iA1e Fh0eT ARTRER T2 g7 deiF #ITT 1< 34|

H,(9)+1,(9) = 2HI(g) 2

Explain the effect of pressure and continuous removal of HI at constant temperature on the
position of equilibrum of following reaction : H,(g)+1,(g) S 2HI(g)

“10 iR H,0,’ weers st et/ foibies et 1| 2
Calculate the strength in g/L of 10 volume of solution of H,O,.

e ARFSTe K,CO, &® <l T =11~ 1l 41| 2
K,CO, can'’t be prepared by Solvay’s process. Explain.

AT GG FCA TmizRel 72 Ieow [Kiaziefer Rge w1 2
i) ere fafsa

i) TRFCTeT I SRR e [Rfe |

State with one example each of the following :

i) Wurtz reaction and ii) Friedel Crafts alkylation reaction.

STE I (& Ot Codl 27 01 41| 2
Explain the formation of ozone hole.

Group- C
i) SuICeleleg! @i e = | 3
i) Tl @ar GIenfsG @ e Siiefy (e |
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20.

21.

22.

23.

24.

i) State Avogadro law.
ii) Differentiate between molarity and molality.
Group- C
) N=3 @R ¢ =1, (PRGN TR AR FHH0 W7 9 | 3
i) ZIZCGITST AT @2 I *AF 2.17 x 10 18 J/ OGN 2061 @ #19% FCa %I F9 203 e 59|
i) Indicate the orbital with the following quantum numbers n=3, | = 1

ii) Calculate the energy associated with the 5th orbital of hydrogen atom if the energy
associated with the 1st orbit be 2.17 x 10 -® J/atom.

A G AN 3
i) (IR 2T SIS (TS (IR SERG SAE &N |
i) <G TR SNl 97 FTBIGR A1) SR Fored |

iii) Be 9% 22 S 97 B @7 S [eq SesHl (1), &g Be @3 fao i sz [Red B «7 @or
S feq S < |

Explain why :

i) Electron affinity of chlorine is greater than that of fluorine.
ii) The size of a cation is smaller than that of the corresponding neutral atom.

iii) The first ionization enthalpy of Be is greater than that of B. But the 2nd ionization enthalpy
of Be is less than that of B.

fersferires)fera teifre =RIfTeR woml 39 G SItHE 5= 4 Sraed 39| 3
0,,0,, 0, @R 0>

Compare the relative stability of the following species and indicate their magnetic properties.

O2 ’ O2+ ’ 02_’ 022_

i) DB Gl IS | 3
ii) 373K SioR@r @36 72 o6 FICH 0.4 & 0, €32 0.6 &St H, 141 ST | & FHICH 57T Siitest i it

faefa a4

i) Define surface tension

i) A 2 litre flask contains 0.4 gm of O, and 0.6 gm of H, at 373K. Calculate the total pressure of the
gas mixture in the flask.

i) &S S ST AL 7S | 3
ii) 298 K wi#fiiar CH,, fATe, allzei2h <k Ti2- 2RIGITET 72 it TR - 890.3 KJ/ GIleT, - 393.5 KJ/
(T1eT =R - 285.5 KJ/ GIIeT | feeitas afom-wist el 51|

i) Define standard enthalpy of formation.

ii) The enthalpy of combustion of methane, graphite and dihydorgen at 298K are - 890.3 KJ/mol, -393.5
KJ/ mol and - 285.5 KJ/ mol respectively. Find the enthalpy of formation of methane.

OR
i) GG ke we | 3
i) 2A(g) + B(g) = 2D(9)
@ fJfFa 298 K si#am AU° = - 10.5 KJ/ GIIsT @3k AS° = - 44.1 JK-' Mol AG? fef7 &5 = Ko
TOFFS Ol AADS 209 eell a7 |
i) Define entropy.
ii) For the reaction at 298 K, 2A(g) +B(g) = 2D(g), AU =-10.5 KJ/mol and AS° = 44.1JK"!, Calculate
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25.

26.

27.

28.

29.(a)

A G for the reaction, and predict whether the reaction may occur spontaneously.

o= ARl fora Tl Kt 39 | 3 (1+1+1)
i) Cu + HNO, = Cu(NO,), + NO + H,O (&= 7T Aw(fore)

ii) Cr,0,% + C,0,2 = Cr®* + CO, (SIIf& T SRe-ZCeTPG fSTo)

iii) MnO,” + I'0 MNnO,, + |,, (RIS ST S BTG AOCo)

Balance the following equations :

i) Cu + HNO, = Cu(NQ,), + NO + H,0 (By oxidation number method)

i) Cr,0,> + C,0,> = Cr® + CO, (By ion-electron method in acidic medium)

iii) MnO, + Il MnO,, + |, (By ion-electron method in basic medium)

i) AR SRR BeCl, «F 210w i 4 | 3 (1+141)
i) “APBI w1 #{jifer ergfon AR Aee o179 |

iii) Be @3z Mg @lie 1<l (72 11 (e 2

i) Draw the structure of BeCl, in vapour phase.

ii) Write the chemical equation for the preparation of Plaster of Paris.
iii) Why do not Be and Mg give coloured flame?

i) fE5-2-%13w @32 [TG-1-W12e = Al fzwsive @i qpTafess s19m! =14 | 3 (1+1+1)
ii) - OH @& - NO, &t 1ty (=G Sl Sl =iyt =i |
iii) @3 sERE A STEtEREE [T @weTig 2 Seom I 1A AT 74|

i) Write one chemical test to distinguish between But-2-yne and But-1-yne.

ii) Which one out of -OH and -NO, is an ortho or para directing group.
iii) An alkene ‘A’ on ozonolysis gives only ethanol, identify A.

Group- D
i) AT GRAC FRR WIS | G5 ST AFICIR SAIZFe 7S | 5 (2+142)
i) SCETR SRR 9JoFeT I A0 2
iii) 25°C @l==@x Mg(OH), <3 @aye! ojerwet 1.4 x 107" |95 wiye! &/ forb-«a e |
(Mg (OH), @< (3le1s o = 58)
i) Define buffer solution. Give one example of acidic buffer.
i) What is ionic product of water?
iii) At 25°C solubility product of Mg(OH), is 1.4 x 10, find its solubility in terms of g/L
(Molar mass of Mg (OH), = 58

OR
i) “SPeTTE Fgel A g 9 @R 3 MfeifsT g1 afewt 71 5(3+2)
ii) 25°C SI7I@I SCETA SR 9or=FeT 1 x 1014, @ OI9NIGIE Sera [REaem (a0 i fefy 341
i) State Ostwald’s dilution law and derive its mathematical form.
ii) At 25°C, ionic product of water is 1 x 10", find its dissociation constant at the same temperature.
el wefle 5(3+2)
i) SIIE AICI, G (@191 &g T AIC, ©fe- e |
i) (AT SIS F[23 SHIRICes IR =Ibe 0,

iii) CRFERIGR +1 GIReT TR +3 SRIEH ST (&1 A= |
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(b)

Tevs RfFatajfer gl <5411
i) Na,B,O, + 2HCI + 5H,0 = ?
i) Sio, + NaOH —> ?
Give reasons :
i) Anhydrous AICI, is covalent but hydrated AICL, is electrovalent.
ii) Boric acid behaves as Lewis acid.
ii) The +1 oxidation state of thallium is more stable than +3 oxidation state.
Complete the following
i) Na,B,O, + 2HCI + 5H,0 = ?
i) SiO, + NaOH = ?
OR
19 weffe |
i) A=el wi=isaR CO, 2P &% Si0, |
ii) SiCl, 7 =¥ e =% &g CCl, 9 ol =a =1,
i) Syt #Aicg s HNO, <1 21 |
Give Reason :
i) CO, is gas but SiO, is solid at room temperature.

ii) Silicon tetrachloride undergoes hydrolysis but carbon tetrachloride does not.
iii) Concentrated HNO, can be stored in aluminium container.

30. (a) IUPAC #wirote Iy (&14 ¢

(b)

Cl
i) CH, - CH - COOCH, CH, - CH,
ii) CH = C-CH, = CH - CH,
Write IUPAC names of the following :
Cl
) CH, - 1. - COOCH, CH, - CH,
ii) CH= C-CH, = CH - CH,
+ + +
i) >=féiCes G Mate s CH, CH - CH, , CH, = CH - CH,, CH, - CH, - CH,
i) ferferies)fer (e @i sl o wea
CH, - CH, - CHO, CH, COCH,
iii) smfTF smifte wak G@icar st shiftces st @b @@ wiEs |

i) Arrange the following in increasing order of stability
+ + +
CH,CH-CH,,CH,=CH-CH,, CH,-CH, - CH,
i) Name the type of isomerism exhibited by the following compounds :
CH,-CH,-CHO, CH,-CO-CH,
iii) Which one of the following is more acidic : Acetic Acid and Chloro acetic Acid
OR

frferies|fer @i FCa Srizae 712 17l ¥4 | 5(2+142)
i) ZIZIE FeeCamiia

i) ZCTRCG! FIZST

Explain the following with an example :

i) Hyperconjugation and

ii) Electrophile
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HCONHCH, -4 2y a5 el @<k w2ifG 7R e itz 2
Write the number of sigma-bonds and TT-bonds in  HCONHC,
TGS IE C& AT sAIR A=l AT fKifFieyfer (74 |

Write the chemical reactions involved in Lassaign’s test of organic compound having nitrogen.
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