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T 7597 :

G) @t yeT Har &

(i) 7 A1 5 a% 3d TG-ITT T97 8 3R I Jo7 & om0 1 37% & |

(iii) 37 G&IT6 & 10 TH TG-ITIT J97 & 3R J % J97 & [c77 2 37% & |

(iv) 307 &7 11 G 22 7% ¥} Tg-3707 397 & 3K I9% 597 & 1070 3 37% 8 |

(v) 397 G&IT 23 JoATIIRG J97 & 37% 37% g 4 37% & |

(vi) 3T GEIT 24 T 26 TF FH-ITIT J97 & 37K IS J97 & 1070 5 37% & |

(vii) e STFFIHAT &, @ T 2T FT JIT F | FepAaR] F ITIT H M
TEE |

General Instructions :

(1) All questions are compulsory.

(it)  Questions number 1 to 5 are very short answer questions and carry
1 mark each.

(iii)) Questions number 6 to 10 are short answer questions and carry 2 marks
each.

(iv) Questions number 11 to 22 are also short answer questions and carry
3 marks each.

(v)  Question number 23 is a value based question and carry 4 marks.

(vi)  Questions number 24 to 26 are long answer questions and carry 5 marks

each.

(vii) Use log tables, if necessary. Use of calculators is not allowed.

1. Zn2*% 19/ Hl Zn ¥ 39RH H H fohaa 1may (Imt) 6t Arawgehar gt
87 1

How much charge is required for the reduction of 1 mol of Zn2* to Zn ?

2.  Hagd I gftfered grewen 3Nt gitegur Aream w1 fafey | 1

Write the dispersed phase and dispersion medium of butter.

56/1/P 2
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Zn2+ o I THhe BId & STeeh Cu2* o 99 T Bl & | &1 ? 1

Zn?* salts are white while Cu?* salts are coloured. Why ?

fou e Aifies o1 omg g f.uH. am fafen 1

CH, = C - CH, - OH
|
CH,

Write the IUPAC name of the given compound :

CH2:C—CH2—OH
|
CH,4

frafarfiaa @ # Sy1 AfufsRaT A feeh st § 4 : 1

CH
I
CH; - CH, - Br @1 CH;- C - CHj

I
Br

3

Which would undergo Sy1 reaction faster in the following pair :

CH
I
CH, - CHy - Br and CH,- C - CHj

I
Br

3

Teh IamPRiel foerd o faem o1 FaeMmh Us g faame @ i @i gran
3 2 T T IFIT Th HAUHET T 1 7 2 2

Why does a solution containing non-volatile solute have higher boiling
point than the pure solvent ? Why is elevation of boiling point a
colligative property ?

3 P.T.O.
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7.  fyfsear i @ uftdiiva Hifse | € s fafge s stfufsear i e = gwnfea
A 7 | 2

Define rate of reaction. Write two factors that affect the rate of reaction.

8. T=fafga stopeti &t w=md fafen - 2
(i)  H,SO,
(i) XeOF,

Write the structures of the following molecules :
(1) H,S04

(i) XeOF,

9.  HFFE [Pt(en),Cly|2+ &1 oM. 4.0 8. W ffaw | 389 wircied g
Yeh bl AT fe@me St 8 2 2

AT

s f.uH. gt 1 3w #d g Fefafea sweseEeE Aife % e
i 1 fafe 2
()  BoEREfERIETe(III) FANES

()  AeREm AR (D)

Write down the IUPAC name of the complex [Pt(en)zCl2]2+. What type of

isomerism is shown by this complex ?

OR

Using IUPAC norms write the formulae for the following coordination
compounds :

(1) Hexaamminecobalt(III) chloride

(i1) Potassium tetrachloridonickelate(II)

56/1/P 4
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10. F=fafgd i 39k el &var & sgd % § Fafedd i : 2
()  CgHg - NH,, C¢Hs- CH,- NH,, C4Hs - NH - CH,

NH, NH, NH,
el @ | @
NO, CH,

Arrange the following in increasing order of their basic strength :

(i)  CgHs—- NH,, CzH;- CH,— NH,, CcHs - NH - CH,q

NH, NH, NH,
(ii) © | @ | ©
NO, CH,

11. 59 T Tamseia (CoHgOy) T 31 g 1A % 500 g § I g7 &1, a9 foemH
o fgTeh 1 qieho HINT | (I o fTT K, = 1-86 K kg mol ™) 3

Calculate the freezing point of the solution when 31 g of ethylene glycol
(CoHgO,) is dissolved in 500 g of water. (K, for water = 1-86 K kg mol 1)

12. f=fofaa ugi st afenfya Hifse 3
() ST The dd (Rififee Ifve dw)
(i)  gehl QN
(i) AR

Define the following terms :
(1) Primitive unit cells
(i1)  Schottky defect

(iii) Ferromagnetism

56/1/P 5 P.T.O.
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13. 9 q9EM 300 K ¥ 310 K UfEfdd BId1 & s Tsh JoH hile shl FMHIHAT HT T
O 2 x 1072 ¥ 96 4 x 1072 B ST & | |ishav oAl (E,) 1 IReheH
HIfT | 3

(log 2 =0-301, log 3 =0-4771, log 4 = 0-6021)
The rate constant of a first order reaction increases from 2 x 1072 to

4 x 1072 when the temperature changes from 300 K to 310 K. Calculate

the energy of activation (E,).

(log 2 = 0-301, log 3 = 0-4771, log 4 = 0-6021)

14. F=fafgd uer = afenfya Hifs . 3
()  wIeMHEE i
(i) YR

(i) oG-IV (HESHTTRTR) HIATES
Define the following terms :

(1) Brownian movement

(i1) Peptization

(111)  Multimolecular colloids

15. ()  9rq3li % I giesor % O @ figrea @ g 2
(i) i o Ty  faferet 1 s wftrepr S 2 2
(i) ‘e AR fohE FHR T SR & Tt ren g 2 3
1) What is the principle behind the zone refining of metals ?

(i1)  What is the role of silica in the extraction of copper ?

(iii)) How is ‘cast iron’ different from ‘pig iron’ ?
16. FHfRGd o fTT HRO ST 3

(i) WA % AIEE R N, w0 fafsramefia 2 |
(i) @ 16 % qdl o Gt BESES] H HyTe TH Aok THERIT TT=Ih

g
(iii) TR < I9RT | Gty Tiafa @ ol T asil & ®9 § TIw
e 2 |
56/1/P 6
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Give reasons for the following :

1) N, is less reactive at room temperature.

(i)  HyTe is the strongest reducing agent amongst all the hydrides of
Group 16 elements.

(iii) Helium is used in diving apparatus as a diluent for oxygen.

17. (a) T=faRaa st & gt 3t 3R fifan .
i  [CoFgl3-
(i)  [Ni(CN), 12
(THT] 3hHTe : Co = 27, Ni=28)

(b) NHg 3R CO # ¥ & foiivg Tshavr o1q & W (U Tomg
HIFAFE ST 3 3T =l 2 3

(a)  Write the hybridization and shape of the following complexes :
(i) [CoFgl 3-
(i) [Ni(CN) 12~
(Atomic number : Co = 27, Ni = 28)

(b)  Out of NHg and CO, which ligand forms a more stable complex
with a transition metal and why ?

18. T=AfaIRaa Afufshanati o Tiesh o GE&I IcUTE shl ALAATT ToIRaT 3
(1) CHS—CH=(|3—CH3 + HBr —
CH,
.. T /ST
(11) CH; - CH,-CH,- CH-CH; + KOH 8 d
[
Br
Br
(iid) @ +CH,Cl T AlCl
56/1/P 7 P.T.O.
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Write the structure of the major product in each of the following

reactions :

() CH;-CH=C-CHy + HBr —>
CH,

ethanol/heat

I
Br
Br

(iid) @ +CH,cl 2ohyd AlCL

19. f=fafea & fore swor & . 3
(i)  HHTA TUETHd TIATA o 3TfIH T 7 |
(i)  BATRMAT 6 T T T HT FALTh ST B |

(ili) (CHg)3C — O — CHg, HI % &1 TR e U 3caal o &9 H
CH40H 3R (CHy)3C —1 31 8 7 T (CHg)3C — OH 3R CH,L

Give reasons for the following :
1) Phenol is more acidic than ethanol.

(11) Boiling point of ethanol is higher in comparison to

methoxymethane.

(iii) (CHg)3C-0O-CHg on reaction with HI gives CH3OH and
(CHg)3C — I as the main products and not (CH3)3C — OH and CH,l.

56/1/P 8
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20. f=fifaa o sma 8 FHa 3
(i)  CgHsCONH, %l CzH.NH,H
(i) el w AT |
(ifi)  TATATELIEA i TIFUHA H

AT

e el i ffafga sfteerert & @19 Su=ii foen wmar 2, 99 areg
TETafe gHieR o ferfan 3

(1) Br, ST

(11) CHClg + KOH

(111) HCI

How do you convert the following :

(i1)  Aniline to phenol

(1i1) Ethanenitrile to ethanamine
OR

Write the chemical equations involved when aniline is treated with the

following reagents :

(1) Bry water

(i) CHCl, + KOH

(ii1)) HCI
21. T=fRad SgThl % Tharehi o A 3R 3Rl =AY fAfE 3
i)  9gT1-S
i)  frere
(i) WielleTsiHe FeliiEs
56/1/P 9 P.T.O.
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Write the names and structures of the monomers of the following

polymers :

(1) Buna-S

(i)  Glyptal

(i1i)  Polyvinyl chloride

22. () 9 DA HoN - OH & Affshan oar & d@ &I 3791 ITed &l 8,

39 fafau |
(i)  UHH 37rd IvIyHT U8R Yefid a3 | = 2
Gii) o C gar wR 8 So1 = 921 @ ka1 2 2 3

1) Write the product obtained when D-glucose reacts with HoN — OH.
(i1))  Amino acids show amphoteric behaviour. Why ?

(iii) Why cannot vitamin C be stored in our body ?

23. JaH S= H gYHg AR Aaurg (IE) FI Tedt T Bl @R, Th URIg
el o TIRae St G A T AR 1 TS foRan frmd ot iRt iR
=i % w-UdreT w1 AmhE R | ag fu fon R wpal § w8 3
@M 61 T ¢ 1 AU R FTEAaHH U J8 {9, A, g9, MG Iuasy
U AW | Iraiq I8 ot Fofa foren fop wpat © U9 WAt <l Trael! o 90
Tl HI AT B BT ARG AR-W AEGE €1 KT AW | B: GG h
gad, # AT A UHR Thal H R wree wligu wE R S=l
ey H STUH U™ IR TR |

ST Taatu &1 yeet ffefiad weat o 3 i 4
) oft g g R ol (FH-E-E <) Wi efvia feRam TR 2

(i) U faeneff & w9 4, 319 39 fAwT § U AnTEhAT B ?

(i)  ISTE G H o TH HAT @ ? Toh IQE GIT |

(iv) TH AYHg o UM o U o) a9m & foiu St Hiererl S1fieris
(WEER) TIH BT 7, SHehT 918 I |

56/1/P 10
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Seeing the growing cases of diabetes and depression among young
children, Mr. Lugani, the principal of one reputed school organized a
seminar in which he invited parents and principals. They all resolved
this issue by strictly banning junk food in schools and introducing
healthy snacks and drinks like soup, lassi, milk, etc. in school canteens.
They also decided to make compulsory half an hour of daily physical
activities for the students in the morning assembly. After six months,
Mr. Lugani conducted the health survey in most of the schools and

discovered a tremendous improvement in the health of the students.

After reading the above passage, answer the following questions :

1) What are the values (at least two) displayed by Mr. Lugani ?
(i1)  As a student, how can you spread awareness about this issue ?
(iii)) What are antidepressant drugs ? Give an example.

(iv) Name the sweetening agent used in the preparation of sweets for a

diabetic patient.

24. (a) CyHZOCI 3TfUgeh T T Teh A ‘A’ GRS T ATTRATT I T@ar
war 7 | Frafofaa stfufsramst & A, B, € 3t D i gw=md fafew

H,/Pd - BaSO, dd NaOH 3T
(C,HZ0Cl) A B C D

(b) F=fafaa & = 9g (F=R) Sl .
(i)  CgH; - COCH4 3R CgHy - CHO H
(i)  Seligeh oFa IR HiyA Swiive §
(¢ 2-AfyARIea i graat fafau | 5

YT

56/1/P 11 P.T.O.
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(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(c)

56/1/P

S« UHIEM (CH; - CO — CH,) F=faRaa stfimerent & stfufshan star
7, @ T g IcTgl sl TEHTd faRan

(i) Zn- Hg/®g HCL

(i) H,N - NHCONH,/H*

(iii) CH;MgBr 3R 36 &1 H,0%

fAfAfad sl 3k T & dgd BY A H SFaead hIfT :
C,H;OH, CH;- CHO, CH;- COOH

[ & fffegd 39 # 3@ & & Tt 9w qaete e
IS L

CH,CH,CHO 3R CH,CH,COCH,

A compound ‘A’ of molecular formula C,H30Cl undergoes a series
of reactions as shown below. Write the structures of A, B, C and D
in the following reactions :

H,/Pd - BaSO, dil. NaOH Heat
(C,H;0CD) A B C D

Distinguish between the following :

(ii) Benzoic acid and methyl benzoate

Write the structure of 2-methylbutanal.
OR

Write the structures of the main products when acetone
(CHg - CO - CHg) reacts with the following reagents :

(1)  Zn - Hg/conc. HCI
(i) H,N-NHCONH,/H*
(iii) CH3MgBr and then H;O*
Arrange the following in the increasing order of their boiling
points :
C,H;0H, CH;- CHO, CH;- COOH
Give a simple chemical test to distinguish between the following
pair of compounds :

CH3CH20HO and CH3CH2C¢OCH3

12
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25. Tmffga o % e fagq-ags 96 (e.m.f.) 3T AG Tl IiEha HINT 5
Mg (s) | Mg2* (0-001 M) || Cu2* (0-0001 M) | Cu (s)

fenm g . E° - _237V, E° = +0-34 V.
(Mg2+/Mg) (Cu2+/Cu)

AT

(a) KCI fae™@ % 0-20 mol L1 A ITetehdt 248 x 102 S em~1 B | g&eh!
M =IcAshdl R ASHAET (o) 9iewfaa fifse | faar mn 2
N (K*) = 735 S em2 mol~1 3R N (CI") = 76-5 S em? mol 1.

(b) T TS fohm TR I 9l 3 ? T8 IH (TE) TA i U AfYeh
AHEES AT R 2 5

Calculate e.m.f. and <G for the following cell :

Mg (s) | MgZ* (0-001 M) || Cu2* (0-0001 M) | Cu (s)

Given: E° = -237V, E° = +0-34 V.
(Mg“*/Mg) (Cu?t/Cu)

OR

(a) The conductivity of 0-20molL! solution of KCl is

248 x 1072 Sem™l.  Calculate its molar conductivity and
0
degree of dissociation (a). Given A (K*) = 73-5 S cm? mol! and

0
A (C1D) =76-5 S em?2 mol L.

(b)  What type of battery is mercury cell ? Why is it more advantageous
than dry cell ?

56/1/P 13 P.T.O.
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26. (a) T=ffea o wro afza o Hifsw
() Zr 3 Hf o g9 s Seanst e § |
(i) TspaY aTqe fafay Iu=em stawed yefdfa wd 2 |
(iii) Stef foem § Cut 3 worg 78 B |
(b) Fr=fefea wiemn ot gt i
(i) 2 MnO,+ 4 KOH + Oy —

(i) 2NayCrO,+2H* — 5
srra
(a)
0 Cr Mn Fe Co Ni Cu
2

MZ/M) | 091 | ~118 | 044 | —028 | —0-25 | +0-34
E? ari & feu v srfenel @ fefeiRad wei o 3w e
i E° 5 AH I YIe-Ea%®Y GTcHS & ?

(Cu“t/Cu)

(ii) E?Mn T 1 3T el Sl o | s Fomersh § 2

2+ /Nmn)

(iii) HH-H1 IgAd TTEREF g Cr2+ AT Fe2+ 2 1ol i |

(b) UfFeAias e TWE H 0= faemd H&i femard! § ? Ufderaet ik
AIIS] o oI WA 6l ki Tsh gHHEAT faiau | 5

(a)  Account for the following :

(1) Zr and Hf have almost similar atomic radii.

(i1) Transition metals show variable oxidation states.

(iii) Cu'ion is unstable in aqueous solution.

(b)  Complete the following equations :
(i) 2MnOy+ 4 KOH + Oy —»

(i) 2 Na,CrO,+2H* —
OR

56/1/P 14
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56/1/P

(a)

(b)

50 Cr Mn Fe Co Ni Cu
2
(M=“*/M) ~091 | -118 | -044 | —028 | —025 | +0-34

From the given data of E? values, answer the following questions :

(i) Whyis E°

(CuZ+/Cw value exceptionally positive ?

(i) Why is E°
Y (Mn 2%/Mn)
other elements ?

value highly negative as compared to

(iii) Which is a stronger reducing agent Cr2* or Fe2* ? Give
reason.

Why do actinoids show a wide range of oxidation states ? Write one

similarity between the chemistry of lanthanoids and actinoids.

15
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CHEMISTRY MARKING SCHEME 2015

PATNA
SET -56/1/P

Value points Marl
2F or 2x96500C 1
Dispersed phase -liquid Yo +1
Dispersion medium - solid
Because of no unpaired electron in Zn ** Yo +1
Copper salts are coloured due to the presence of unpaired electrons in Cu®*
2-Methyl prop-2-en-1-ol 1
(CH3)3C-BF 1
Because on addition of a non- volatile solute, vapour pressure of solution lowers down and 1
therefore in order to boil solution, temperature has to be increased, thus boiling point gets higher
Because it depends on molality/ number of solute particles/ AT,0<mM 1
Decrease in concentration of reactant or increase in concentration of product per unit time 1
Factrors: 1)concentration of reactant 2)catalyst 3) temperature 4)Nature of reactant
5)pressure  6)surface area (any two) Yo +1

A\
fo)
0\ )| /®
(i) N
Dichloridobis-(ethane-1,2-diamine)platinum(1V) 1
Geometrical or optical isomerism 1
OR
1

(I)[Co(NH3)e]Cl3

1
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(if)

NH, NH, NH, 1
“ -
x TN
] I
NO, CHaz
ATs= Ksm 1
T:%- Tr = KeWsg x1000
Mg X Wa
1 31g 1000 1
273K - Ty = 1.86K kg mol™ x —
62gmol 500kg
Ts=(273-1.86) K
1
Te=271.14K  Or -1.86°C
(1) Unit cells having constituent particles at the corner positions. 1
(if) The defect occurs due to missing of equal no of cations and anions in a lattice. 1

(iif) The permanent magnetism which arises when magnetic moments of substance are aligned | 1
in same direction.

Ko _Ba 1 1 1
logK 2.303R [Tl T2]
4x1072 _ Eq [1__1_]
%9 3 x10—2 ~ 2.303 x 8.314J /K /mol 300 310
- Eq 10 1
log2 = 19.147J/mol [300x310]
03010 x 19.147 x 300 x 310
Eq= 10
E, =53598]/mol or 53.598 k] /mol 1

(i) The zig-zag motion of the colloidal particles due to unbalanced bombardment by the particles |1
of dispersion medium.

(it) The conversion of precipitate into colloidal sol by adding small amount of an electrolyte.
(iii) On dissolution a large number of atoms or smaller molecules of a substance aggregate
together to form species having size in the colloidal range.

[EEN

(i)Greater solubility of impurities in molten state.
(ii)Silica reacts with impurity FeO to form slag (FeSiO3) / acts as a flux to remove impurities.
(iii)Cast iron is harder than pig iron / has lesser content of carbon.

A

(i)Because of the presence of triple bond between two N atoms / high bond dissociation
enthalov
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(ii) [Ni(CN),]* dsp”, square planar Yy 1
(b) CO, because of synergic /back bonding with metal Y 1
1
|Br
CH:; — CH, — (" — CH;
i) lCHs
ii) CH3; -CH, - CH =CH -CHjs;
1
Br
1
iii) CH,

(i)Because phenoxide ion is more stable than CHsCH,O ion / due to resonance in phenol, 1
oxygen acquires positive charge and releases H' ion easily whereas there is no resonance in
CH3CH, OH

(if)Because of hydrogen bonding in ethanol 1

(iii)Because it follows S y1 path way which results in the formation of stable (CH3)sC . 1

Br,+ KOH
(I) CeHsCONH> - CeHsNH» 1
NaNQ, + HCl
> H,O.
(ii) CeHsNH, 0-sc’ CeHsN",CI° ——»  CgHsOH .
LiAlH .
(iii) CHaCN > CH3CH; NH; L
OR
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(i)

|
R—CH— C—0O

1
MH2 MH2
Br Br
+ 3Bra —_— + 3HEr
Br
(ii)
R—NH, + CHCL + 3KOH 2225 R—NC + 3KCI + 3H,0 1
(R= -CgHs)
(i) CgHsMH2 + HCOl —— = CgHsMNHsT CI- 1
I)Buna —-S Butadiene Styrene Yo
CH,=CH-CH=CH> CsHsCH=CH.. "
i1)Glyptal Ethylene Glycol Pthalic acid 1
COOH "
COOH
HO-CH,CH,~OH
iii)Polyvinyl chloride Vinyl Chloride CH,=CH-CI
Yo Ya
(Note: half mark for name/s and half mark for structure/s)
i)
. L 1
CH=N—0H
I
(CHOH),
I
CH,OH
O
1
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) Caring ,concerned, helping,empathy (any two) Yo Ys
i) By organizing competitions like slogan writing, poster making and talk in the morning 1
assembly (any other correct answer)
iii) Used to treat depression,. Iproniazid/phenelzine (any other correct example) Yo Vs
iv) Saccharin/ sucralose/aspartame/alitame (any other correct example) 1
OH
a) CH;COCI CH3;CHO  CH3CH- CH,- CHO CH3CH= CH- CHO Y !
(A) (B) (©) (D) % 3
b) 1)On adding Tollen’s reagent C¢HsCHO forms silver mirror whereas CgHsCOCHS; does
not.
1
i)On adding NaHCOg3 solution benzoic acid gives brisk effervescence but methyl 1
benzoate does not.
(or any other distinguishing test)
C) CH3CH,- ClH- CHO 1
CHjs
OR
a)|) CH3CH2CH3 1
ii) CHz — C=N-NHCONH;
1
CHjs
CHjs
iii)CHs— C —-OH !
CHjs N
b) CH;CHO < CH;CH,OH < CH3;COOH
€)On adding Tollen’s reagent CH3CH,CHO forms silver mirror whereas 1
CH3 CH,COCHg3; does not (or any other distinguishing test).
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Mg | Mg?" (0.001) | | Cu* (0.0001M) |Cu
E%cen=E%- E°
=[0.34-(-2.37)] V
=2.71V
E cenn = E °cenn — %59 % 1
=2.71V - 222V log 10°?/10" 1
=2.71-0.0295 VV log 10
=2.71-0.0295
=2.6805 V 1
AG = -nFE ¢ 1
s
= -2x96500 C mol™ x 2.68 VV ’
= -517240 Jmol™
1
= -517.240 kJ/mol
OR
a) M=0.20M K =2.48X107%S/cm
Ay, = % x 1000 Scm?%mol s
A, = 22851977 4 1000 Scm?mol
0.20 1
=124 Scm?mol
/\m
Ag? =Kt + ACI
=735+ 76.5
= 150
124 P - P 1
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a)

1) Due to lanthanoid contraction.

I1) Due to incomplete filling of d- orbitals / comparable energies of (n-1)d & ns
electrons.

lii)Because it undergoes disproportionation reaction in agueous solution/ oxidation
of a metal in a solvent depends on the nature of the solvent. Cu™ is unstable in water
thats why it undergoes oxidation.

b)
;) 2MnO; + 4KOH + O, — 2K,MnO, + 2H,0

||) 2Na,CrO, + 2H" — Na,Cr,0O; + H,O + 2Na”

OR
a)
(i) Because of high AaH®° & low Apyg H°.
(i))Because of more stability of Mn®* (3d°)
(iii)Cr** because in +3 oxidation state Cr is more stable ( t*,4 orbital)

b) Due to comparable energies of 5f ,6d,7s orbitals.
Both show contraction in size/ both show main oxidation state +3/both are electro positive and
very reactive/ both exhibit magnetic and spectral properties.  (any one)

Get More Learning Materials Here : & m @& www.studentbro.in



	Patna-Set-1.pdf (p.1-15)
	Patna-Set-1-Answer.pdf (p.16-22)

