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CHEMISRY (Set-1)

'H%‘TW@:—

Choose the correct answer :- (1 mark each)

1.

A @1 B a9 o T Al 1 e fhdind el @ fSed A SH % Al W
A Y F WA Bk $al W e[ ?1 5@ A 1 gA F g

(%) AB; (@) AsB (1) AB (¥) AB,

The structure of a compound made of elements A and B is crystalised. The atom ‘A’

is situated at the corners and atom ‘B’ is situated at the centre of each face of the
cube. What is the formula of this compound?

(a) AB; (b) AsB (c) AB (d) AB,
fhae Jaeish | SgHed @ R o9 A B © 2

(%) 0.1 M NaCl (@) 0.1 M BaCl,

(1) 0.1 M Sucrose (&) 0.1 M Glucose

Which has maximum boiling point at one atmosphoric pressure ?

(a) 0.1 M NaCl (b) 0.1 M BaCl,

(c) 0.1 M Sucrose (d) 0.1 M Glucose

He % fayafassa @1 fgda fam gafua 8-

(F) ¥R & ST " (@) %M & V] §el 9
(1) ¥\ % TE0] 9 (%) faya seea & TAqed YR °

Faraday’s second law of electrolysis is related -

(a) with velocity of positive ions (b) with atomic number

of negative ions

(c) with atoms of positive ions (d) with equivalent weight of electrolyte
feferm =1 q& Sl 2—

(%) deam (@) HFmeTEE (M) @ (=) 5«

The main source of helium is

(a) Radium (b) Monazite (c) Air (d) Water
Ni(CO); ¥ Tiehet &1 Sfierdiehtor Hem =1 ¢ 2

(@) 1 (@) 3 (Mo (™) 2

What is oxidation number of nickel in Ni(CO)4 ?

(a) 1 (b) 3 ()0 (d)2
frefafad § #iF g duT T8l o 8-
(%) NH3 (@) H,0 (71) HF (%) HCI

Which of the following does not form Hydrogen bonding ?
(a) NH; (b) H,O (c) HF (d) HCI



10.

11.

12.

13.

TR 1 TEET G B

(®) C,Hy, (@) CyHapo (M) CyHppsy (W) TH 9 &I &

The general formula of alkene is—

(a) CnHop (b) CyHpn o (¢) CyHppyo (d) None
of these

T ¥ fred sreEnda s € 2

() Wk T (@) e

(1) AFAH-6, 6 (%) diferef

Isoprene monomer is present in which of the following?

(a) Natural rubber (b) Terylene

(b) Nylon — 6, 6 (d) Polythene

Hicerm wide & S0 FH W I Bl T

(%) CH;CHO (@) HCHO (71) HCOOH (&) CH;COOH

The distillation of calcium formate, gives -

(a) CH3;CHO (b) HCHO (c) HCOOH (d)
CH;COOH

Tt wfaferan & fou <@ fegss &1 T dia ufd offo ufa Swve 21 ufdfwan =)
wHife Brf—

() 0 (@) 1 (I 2 () 3

The unit for rate constant for a reaction is mole L 'sec '. The order of the reaction is—
(a) 0 (b) 1 (c)2 (d)3
o fafshan w@d: gt © Se-

(%) E° HUIs & (@) AG® HUTcs &

(M) AG® 9T 7 () T ¥ g T

Spontaneous cell reaction will occur when

(a) E° is negative. (b) AG® is negative

(c) AG® is positive. (d) None of these

FEU HH hldized f9=q 87

(%) 9 #1 59 H (@) 39 1 9 °

(1) 3| & A H (M F@RTAH

Fog is the colloidal system of-

(a) Gas in liquid (b) Liquid in gas

(c) Solid in liquid (d) Liquid in liquid

T | HF g € 2



14.

15.

16.

17.

18.

19.

(@) CO* (@) Ni" (M cu** (&) Zn*

Which one of these is diamagnetic ?

(a) Cco** (b) Ni** (c) Cu*" (d) Zn*

R T Tk [Fe(H,0)sNOJSO, § Fe i SAdiehvr sTae 2—

(F) +1 (@) +2 (M) +3 (a) +4

The O.S. of Fe in brown ring complex [Fe(H,0)sNO]SOy is-

(a) +1 (b)+2 (c)+3 (d) +4

AT T Yok TR S @

(%) fsiett™ CaCl, 9 (@) Ca0¥®

(1) =% H,S0;4 (9) POy ®

Ammonia is dried from

(a) Anhydrous CaCl, (b) CaO

(c) Conc. H,SO4 (d) P40y

foerd C ®

(%) Helgsh 3T (@) THRRfaHR 3T

(1) IR () difees ome

Vitamin ‘C’ is—

(a) Maleic acid (b) Ascorbic acid (c) Paracetamol(d) Lactic
acid

1°, 2° 421 3° Ueahlgall & ot oot fa@mn siar &

() et et (@) T T

(1) foeRR wAX wdieron (=) @t

1°, 2° and 3° alcohols are distinguished by

(a) Oxidation method  (b) Lucos test

(c) Victor Mayer test (d) All

T ¥ HE G Ak i B

(%) NH; (@) CH;NH, (1) (CHy)NH (%) (CH3)sN

Which one is the most alkaline ?

(a) NH; (b) CH3NH, (c) (CH3);NH (d) (CH3);N

Hifeqd gehe o1 Jelid o § Afha Uelaeie &1 SUan & faya fasssa fean sma

2 @ Shelle T8 TAle W F W Bl © 2

(EF) H2,02 (-@) 02,H2 (T[) Oz,Na (H) 02,802

Using inert electrode, electrolysis is done in the aqueous solution of sodium sulphate,

What are the products obtained at cathode and at anode ?

(a) H27 02 (b) 02’ HZ (C) 02’ Na (d) 02 > SOZ



20.

21.

22.

23.

24,

25.

26.

27.

forelt wfafsran 1 ergsiie el SAfwNE & ARH WK % FehHdd g € d
yfafsran wife giii—

() 0 (@) 1 (T 2 (®) 3

The half life period of a reaction is inversely proportional to the initial concentration.

The order of reaction is—

(a) 0 (b) 1 (©2 (d)3
T TASIEH To[hisl i 3feshied | URdfda Hdl 8-

(%) e (@) eI (1) TEES (F) TIRS

Which enzyme is converting glucose into alcohol ?

(a) Maltose (b) Diastase (c) Zymase (d) Invertase
afSH W —NH, 998 2—

(%) el ereRfeRT (@) w1 erfen

(1) el wE U eRRfaRT (&) 9 SRR

The NH; group in benzene is—

(a) Ortho-directing (b) Meta directing

(¢) Ortho-para directing (d) Para-directing

TeHEd ® TRARFHIA &1 HH 2—

(F) 1°<2°<3° (@) 1°>2°>3° () 1°>3°>2° (¥) 1°<3°<2°

The order of esterification of alcohol is—

(a) 1°<2°<3° (b) 1°>2°>3° (¢)1°>3°>2°d) 1° < 3°
<2°

= 9 TS g W) RS T ® T W S

(F) 11.2 &fo (@) 22.4 <o () 102 o () 22.8 o

The volume of one litre of a gas at NTP is—

(a) 11.2L (b)22.4L () 10.2L (d)22.8 L

I A9 gR YaIEd el e 2

(%) FEF (@) Heed (1) wreRa (&) e

Which one is not affected by temperature—

(a) Normality (b) Malality (c) Molarity (d) Formality

A & TRt § S UIgEe 2

(%) CO (@) FeSiO; (1) MgCiOs (¥) CaSiOs

In the extraction fo iron, prduced slag is—

(a) CO (b) FeSiOs (c) MgCiOs  (d) CaSiOs

olgFTEE o 1 o1ef B

(%) o1 H HHl (@) F=AA | FHH

(M) smafiw e ° (%) Gferaar § &t



28.

(1
(6)
(11)
(16)
21
(26)

The meaning of lanthanide contraction is—
(a) Decrease in density  (b) Decrease in mass

(c) Decrease in ionic radius (d) Decrease in activity

2o w1 Sufefa o Uoshise Bage Ul Wifedw Wi % e Widihal S HEaw 8-

(%) S gfafsean (@) sl gfdfsean
(1) FrHEA it () T ¥ FE T
The reaction between alkylhalide and sodium metal in the presence of ether is called
(b) Waurtz reaction (b) Kolbe reaction
(¢) Clamensen reaction (d) None of these
SOLUTION
(a) 2) (b) 3 @ &# b G (©
(d) (7 (2 ® (@ © O (10)  (a)
(b) (12) (b) 13 @ 14 ( (15) (o)
(b) (17) (d) (18) (¢ (19) (a) 20) (9
(c) (22) (o) 23) (b 24) (b (25) (b)
(d) 27) (o) (28) (a)
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Very Short Questions :— (2 marks each)
Yo 1: Veed & hl TS Wil

Q.

EXiLS

Ans.

(a) Explain Raoult’s law.

(b) How is Raoult’s law a special condition of Henry’s law ?

: Vo oi—

(31) za fom & oHER, “ferR v W aswia gaf & fooem ¥ yoie sema @
7Yk o157 <@ IHS Al JAS H STFHALIE Bl =17

o T fgerht foormm o <91 w2 araefiel g9 21 AFT {6 ¥2% A qen B
2l

. pAocXAH%'IT pBOCXB

Or, Pa=pa-Xy T pp=pp-Xp
Sl pSy A pp S AL H UH H1 G oG 2
31d: TAfvea 3@ W y&F Ted #1 ANE @ IUS WA Y9N T IE AL § ey
T I OFES el &l
®AE Pr=py+pp

Pr=py-X,+pg-Xp

(9) Teew & TemEr,
et faeem o aroeiia foaca &1 arsaeE e deaY g1 Tdhe F o
Pa=ra X4 (D)

T % 5a o foerad & fog 59 o fooaa 80 & o @ @ s €) 39 fem +
S8R,

Pa=Ky Xy - (2)
THRTOT (1) @A (2) K1 GOl HE W eH U & fF amgeiie s A g
IR ST A YOSk HEEO el §1 STd: Uoed of w0 of w1 € fawiw
aRfeerfa 21

(a) Raoult’s law — Accordint to this law, the paritial V.P. of each componentof a
solution at constant temperature is directly proportional to its mole fraction.

Suppose, in a binary solution, both components are volatile. Suppose, the
components are A and B.



pgqxcXy and ppocXp

Or, Pa=pa-X4 and pg=pg-Xp
Here, p; and pg are the V.P. of components A and B in pure state.
Thus, partial V.P. of each component is equal to product of its mole fraction
and V.P. of that component in pure state.
Total pressure,
Pr=p4a+psp
Or, Pr=py X +pp-Xp
(b) According to Raoult’s law,
The V.P. of a volatile component is expressed by the relation.
Pa=ra X4 (D)
For the solution of gas in liquid, the solubility is determined by Henry’s law.
According to this law,
Pa=Kp Xy - (2)
Where, Ky = Henery’s law constant

Comparing equations (1) and (2), we get that V.P. of volatile component or a gas is

directly proportional to its mole fraction. Thus, Raoult’s law is special state of Henry’s law.

Yo 2: 18 UTH RIS okl 178.2 UM WA & WY faemen Tm g8 faoemw ®§ s &

Ans.

100°C 9T TS0 < ST BN

18 gm glucose is mixed with 178.2 gm water. What will be the V.P. of water in
this solution at 100°C ?

2 Sl <hT 100°C W W pp = 760 m.m.

nzﬁzo.l, N=@:9.9
180 18
&\ W € R
0
P Opz T N # g 9Ed B, e n+ N=N
p n+ N
Po=p _n 760-p _0.1

o p=7523mm.

b

(¢)
N 760 9.9

V.P. of water at 100°C = py = 760 m.m.
n=28 o1, n=182 g
180 18

We know that,



0

p—p__" since n< N, .. n+ N=N
po n+ N

po-p_n  760-p 01 . p=7523mm.
Po N 760 9.9

Yo 3: fagq faedew g anged &1 yifgertor & famar wmar ® 2

Q.

I

Ans.

How are metals purified by electrolytic method ?
faya fo=8sa g0 uIg & Yfgw & foau owIs o1g &1 TH Wi T ad W g
% Y ®9 U Th Tl WG Fl hefle & ®9 H THHAC R S 21 g F Hiee bl
SeAtd S ToeRieEe % &9 W W Bl el

o fayd o/ erfed w1 S € Al SRS ug HR-4R T Sl € Ue o %
P Hhedle W S 8 S 2

TH Hoa®d UAlE Udel © WMl § qel helg Wl ¥ Wl 2l U W
TR T helig T 3TFhL0T il T Hhelle W Tehsl ¢ HAd 99.99% LG il
2l U5 WAlS B % ®Y § §dd H1 U § 93 @ 2

For the purification of metal in electrolytic method thick anode of impure metal and
thin cathode of pure metal are made. The electrolyte is made of aqueous solution of
salts of metals.

When electricity is passed through the solution, the impure metal begins to
dissolve and metal ions in the solution deposits on cathode. As a result otf this,
cathode becomes thick and anode becomes thin. Oxidation takes place at anode and
reduction occurs at cathode. The impurities are settle as anode mud in the bottom of
vessel.



| (Hode
i Qh' 47'4‘“»
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@ - =] ok melaealts
(rode | g
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Yo 4: 3Ta¥ oo AINTeh &R & 2 BrF;ohl GO=AT J1d il

Q.

34T

Ans.

What are the inter halogen compounds ? Determine the structure of BrFs;.
3R Telor difier — 99 Aife S <1 fafe= SoisHl § wewds Sod g S €
I BellsH MMk weell €1 e Ak fafe= dedisH & faud womes o R &
FROT A T IS SMHR TS Y fayd HOTHS ol FdloH w19 TRAW] Tdl 2|
3 —  CIF, BrFs, IF; 31fg

HR FASH AR T ek Band 9 ifus fRania ek § wifE x -y
T X — X S HY U oA B 1 AS Yol SR el gl

BrF; &t 93=AT

JEHIT = sp°d
<[feh T TS 1 Tohel 8 UL © Td: THHI SMHR T-SHT 1 & Sl 2l
F. .
P .
2

Interhalogen compounds — Those compounds which are made by different halogens
with covalent bond, are called interhalogen compounds. This compound is formed
due to difference in electronegativities of different halogens. Halogen with large size
and low electronegativity is the central atom in compound.

Ex — CIF3, BrFs, IF; etc.

Inter halogen compound is more reactive than its component halogen.
Because, the bond in X-Y is more weaker than the bond in X-X. This compound is
strong oxidising agent.

Structure of BrF;

Hybridisation = sp>d



Yo 5
Q.
I

Ans.

Yo 6:

Two lone pair of electrons are present. Therefore, its shape is of T-shaped.

F. .

[l

: 1°, 2° AT 3° UGehIE el ol TIehTH TOT0T W el 1o feRam wrem € 2

How will you separate 1°, 2° and 3° alcohol by Lucas test ?

: TRTH THETUT — 1°, 2° 9 3° Uehiedl &1 e oo stfiswds @ ffan s 2

T s Wig HCl a8 ZnCl, o1 001 21 S Uoehlgell 1 o[ 3Tt &
i gfafewan e STt € A 3° Uowhlsd qid @ RS S % 2l

R - OH+HCl 22 ,Rr C1+H,0

2° Uowied Ufg He ® il aeiel a1 ¢l 1° UoHhisd A0 & addHd T
A 1 A o ot o i | B

LUCAS TEST - 1°, 2° and 3° alcohol are tested by Lucas reagent. Lucas reagent is
the mixture of conc. HCl and ZnCl,. When Lucas reagent is added to unknown

alcohols, 3°—alcohol forms turbidity immediately.
R~ OH +HCl—2"2 R _C1+H,0

2° alcohol produces turbidity within five minutes.

1° alcohol does not produce turbidity at room temperature.

frafafaa ¥ i we & -
(%) tfaefesess & fwem
(@) freter 991 Tesmiger
Differentiate the following—

(a) Acetaldehyde and Ketone

(b) Phenol and alcohol
THeateTEe e (Tfge)
1. ¥4 CH;CHO O

1. CHy - C —CH,4
2. Uosled § yfdfwan ¥ | 2. s yfdfsman I8t & 2




()

Ans.

(b)

(a)

wHied s 2

3. Whefam el & |y
yfafshen T o STa8™
AT B

3. i rEaY &l oA

4, 9% & WY gfafean ==
A s 2

4, 9% NaOH & @¥
yfafeer . oA &l

EEI
forter TehIEd (3ATEA Ueohiadl )
1. ¥ CxHsOH 1. C,HsOH
2. W8 FeCly & | 2. I® FeCl; & WU s
yfafear & ST @ wfafsran T&l e 2l
ITA HEI 2
3. U8 AT 2 3. ¥8 SEEA B
Acetaldehyde Ketone (Acetone)

1. Formula CH3;CHO

0

I
CH; — C - CHj

2. With alcohol, it gives

2. It does not react with

acetal. alcohol.
3. When reacted with| 4. Itdoes not give precipitate
Fehling solution, it with Fehling solution.

gives red precipitate.

4. When
NaOH, it gives resin.

reacted  with

4. When reacted with NaOh, it
does not give resin.

Phenol

Alcohol (Ethyl alcohol)

1. Formula CgH5OH

1. C,HsOH

2. It produces violet

colour with FeClj

2. It foes not react with FeCly

3. Itis acidic in nature

3. It is neutral in nature




Yo 7: 298K W arfufeman & faw wmr frawiar uferem whifam)

Q. Determine the equilibrium constant of following reaction—
Zn(s) + Cu** (aq) = Zn** (aq) + Cu(s)

=-0.76V, E =4+034V

o

EO
Cu** I Cu

Zn2+ !/ Zn

I : BH SMA © TR
AG®=—2.303 RTlog K-

Bl — nFE®=—2303 x 8314 x 298log K-
2303 x 8.314 x 298
77 nE® = log K = 0.059110g K
96500 ghc Ehc
E°=034—-(0.76)=1.10 V, n =2
2x1.1 37
log K~ = =3729 ~ K-=195x10
ERC =7 059 ¢

Ans. We know that
AG°=-2303 RT logK~

or, —nFE°=-2303x8314 x 298log K~
2.303 x 8.314 x 298
or, E° = log K~ =0.0591log K
" 96500 ghc g8c
E°=0.34-(0.76)=1.10V,n=2
2x1.1 37
loeKr=—=3729 " K~-=195x%x10
8B C=70.059 c

Wo 8: WH Ue fawwith IATOT ¥ wAT WHIAA & ? SAEI0T Wigd WHSAA |

Q. What are the homogeneous and heterogeneous catalysts ? Explain with
examples.
SO : GEM AU — o Sanvn faed sifufes ud Sae 9ue weeen ® @, gmif
A FEA
NO
S~ S0, (g) + 02(g) — &5 2505 (g)

CH3COOH(!) + CH;0H(7) — 2199, cH,COOCH; (1) + H,0())

fawmift 3@RoT — 9@ AU fad efuferas e sae fafv= uaeensti § @,
oot IS0 FHEar B
Fe(s)

S8 — Ny(g)+3H,(g) —— 2NH;(g)

N
CoHy(g) +Hjy(g2) SRALICAN CyHg(2)

Ans. Homogenous Catalysis — Those catalysis in which both reactants and catalysts are in

same state, are called homogeneous catalysis.



S0, (g) + 05(g) —2&) 5 2304(g)

Heterogeneous Catalysis — Those catalysis in which of reactants and catalysts are in

different states, are called heterogeneous catalysis.

Ex~ Nj(g) +3H,(g) — 05 2NH;(g)

N
CyHy(g) +Hjy(2) SRAICOEN CoHg(2)

Yo 9: Tifera o1 = fog

Q.

Ans.

Write the IUPAC names of the following—
(0) 0] (0]

(a) I I (b) I
CH; - C-CH, - CH, - C-OH CH; - C-0-C,H;

: () 3-AFEU=AEH 3T

(@) 3urEa 32T
(a) 3-oxopentanoic acid

(b) Ethylethanoate

Yo 10:UrR T wite sifedieher &1 THIRTUN | T Hil

Q.
E3:E8

Ans.

Potassium permaganate is oxidising agent. Explain it with reactions.

: UREE e Yad SiedieRe B U o, &g den S medd §

ATk & 8 =agd Bidl &l

T ey o,
2KMHO4 + 3H2$O4 —> KzSO4 + 2MHSO4 + 3H20 + 5[0] (1)
2KI + HzSO4 —> KzSO4 + 2HI
x5 .. (2)
2HI + [CO] 4 H20 + 12
(1) ¥R (2) 1 Sed R

2KMnOy4 +8H,SO4 + 10KI — 6K,SO4 + 2MnSO,4 + 8H,0 + 51,
g A o,
2KMnOy4 + H,0 + KI — KIO3 + 2KOH + 2MnO,
I T H,
2KMnOy4 + H,0 — 2KOH + 2MnO, + 3[O]
Potassium permaganate is strong oxidising agent. It is acting as oxidising agent in
acidic basic and neutral medium.

Acidic medium—
2KMHO4 + 3H2804 - KzSO4 + 2MI’ISO4 + 3H20 + 5[0] (1)



2KI + H,S0, — K,SO, + 2HI
2oma 7 o }xs ()

2HI + [CO] e d H20 + 12

On adding (1) and (2)
2KMnOy4 + 8H,SO4 +10KI — 6K,SO4 + 2MnSO4 + 8H,0 + 51,

Alkaline medium
2KM1’IO4 + H20 +KI— KIO3 + 2KOH + 2Mn02

Neutral medium
2KMnOy4 + H,O — 2KOH + 2MnO, + 3[O]

Yo 11:999 wife afufwmen o fafdre srffwmar an femtad 2.3x 107 sec™ &1 g@emr
SR T T 37 A T R

Q. The specific rate constant of first order reaction is 2.3 x 1073 sec™! . Determine its
average life and half life period.

I : B9 WG € T

4 _0.693 or 4 0.693 : 3003
2 K 2 231x10™

s o1 :1.44><%1
=1.44 x 300 =433 sec

Ans. We know that

t . t .
4 _0.693 or, L= 0.693 =300 ;
2 K 2 231x10™

Average life =1.44 x %1
=1.44 x 300 = 433 Hehvg
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Long Questions :—

Yo 1:

(@)

(%) 3 Tl & SEERIT TOT § T I & 2

(@) Tafafaa = auzme-
(1) e (2) wfaeigshe
(3) e (4) wiceriehe

(a) What do you mean by magnetic properties of solid substance.
(b) Explain the followings—
(i) Paramagnetism (ii) Anti Ferromagnetism

(iii) Ferrimagnetism (iv) Diamagnetism

: (%) 39 UG w1 g T — TS H G O 36 ka0 W

el e 21 gred wA] @ ST erar @ US WA § A % WRi SR Sl Swal
Tedl 21 YAAl E3M TR U Bl fayd o9 HE Sl € S Rk &5 I i
21 3 HRO 3 g § Ehg O S S 2
(1) e@he — Sgushe Tee 98 g1 ¢ e smfid soiae sufdid @ I
el T & T 3R 3ol ®9 W STRHd B
S - 0, Cu*', Fe¥' afx
(2) viteieamea — d9 7 fSos e Th-g & fawdia sifafamnfad e €
A TH-SH F TEHA A0 I TR w1 €, Hfetegraha Heo 2
e@_NNN
MnO

(3) WiEehe — 991 751 f59s Sl & g ool guEia Te gfa weia
feometl @ ormE e, higrhe wEdnl ¢ g8 g & N 36d &9 9
R g 2

NI

- S
Fe304, MgFe, 05, ZnFe, 035 etc.



(4) wfteseha — 98 Tid fSod gfma soiaei Sufted &1, gfagese seam 2
Te g & 5 Fhfa @ Sar @1 9% gered g o e e 21

S — CgHg, Zn%", 83" anfx

Ans. (a) Magnetic properties of solid — The magnetic properties of a substance depend
upon magnetic moment of the substance. The matter is made of atoms. In atom, there
is nucleus and electrons are revolving round the nucleus. The moving electron is
considered as small electrid loop. This small electric loop produces magnetic field.

This is the reason that there creates magnetic properties in solid substances.

(b) (i) Paramagnetism — That substance is called paramagnetic substance in which
there is the presence of unpaired electrons. Such substances are weekly
attracted by magnets.

Ex — O,, Cu*", Fe'" etc.
(ii) Antiferromagnetism — Those substances whose domains are oriented in
opposite directions equally are called antiferromagnetic substances. Due to

opposite orientations, mangnetic moments are cancelled.

NN
MnO

Ex

(iii) Ferrimagnetism — Those substances whose domains are orientated in
parallel and antiparallel directions in wunequal number are -called

ferrimagnetism. These substances are attracted weakly by magnetic fields.

E NN
X —
Fe;04, MgFe,03, ZnFe, 05 etc.
(iv) Diamagnetism — Those substances in which pair electrons are present, are

called diamagnetic substances. Those substances are repelled by magnets.

Ex — CgHg, Zn?*, s ete.

o 2: () Tordlt SFaer ¥ & ¥ fawa &1 oM J@ w9 & Tog =2 wrieor @
L]
(@) afs uw ufafear w1 am fertas 700 K @ 2 mol L'sec™ a9 800 K W 32
mol L 'sec”! %H}Wﬁfmiﬁﬁl

Q. (a) Explain Nernst equation for the determination of electrode potential in a
Dariel cell.
(b) The rate constants of a reaction at 700 K is 2 mol L7'sec”! and at 800 K, it is

32 mol L™'sec™. Calculate activation energy.

I : AL gHteROT — R Sftae 99 o fiefem ufafea g 2



o o we fiefam ufafwan =9 &9 ° 32—
A+B=L+M

ierHAFd ¥ Swd gfdfwan & fou,

AG = AG® + RTIn LM

[A][B]
g9 94 ® TR
AG = —nFE, AG°=—nFE°

(1)

Sl n = goiEeEl ® e S giafea § o o 1 E den E° fRdt steeen wd A

sraee ¥ 9 fava 2
T O R GHEr (1) ¥ W W)

Hence, equation (1) becomes—

[L]1M]

[A][B]

~ 2.303RT Io [L][M]
nF [A][B]

gt (2) i gt i w2

(@)eq 9rd € &

ogKa __Ea (1 1)
gK1_2.303RLT1 T,

—nFE = —nFE° + 2.303R T log

El E=E°

R K, = 2molL sec !, K, =32 molL 'sec!

T, = 700K, T, = 800K, Ea = |fsraor ssi
32 Ea ( 1 1 j
log—= -——
2 2.303x8.314\700 800

Ea (800 —700)
2303 % 8.314L 700 x 800

Ea 100
2303x8314 700 x 800

. Ea=4x0.301x2.303x8.314 x 7 x 800 Joule
=129.11 KJ/mol

10g24 =

or, 4x0.301=

Ans. (a) Nernst equation — In Daniel cell, the redox reaction take place.

Consider a redox reaction as—
A+B=L+M

For this reaction, thermodynamically,
AG = AG® + RTlnm
[A][B]

(2

(D)



We know that
AG=-nFE, AG°=-nFE°

Where n = Number of electrons involved in reaction, E and E° are electrode potentials

in any state and in standard state.

Hence, equation (1) becomes—

—nFE = -nFE° + 2.303RT 1ogm
[A][B]
or, E=E°- 2.303RT lo [L]IM] .. (2)
nF [A][B]

The equation (2) represents Nernst equation.
(b) We know that
K, Ea (1 1)

log—2 = ~
&K, 230R\T, T,

Here, K; = 2molL 'sec !, K, =32 molL 'sec™!
T, =700K, T, =800K, Ea = Activation energy
32 Ea ( 1 1 ]
log—= -—
2 2.303x8314\700 800

Ea (800 —700)
2303 % 8.314 700 x 800

Ea “ 100
2.303 x8.314 700 x 800

. Ea=4x0.301x%x2.303x8.314 x 7 x800 Joule
=129.11 KJ/mol

log24 =

or, 4x0.301=

Yo 3: faeAifera o ufafda -
() TATEA Tehigd A TN
(@) 3AEA FMES ¥ WU 3T
(1) Taemser WA | 3o TR
(9) THEN ¥ TSR
() fuamge UeREe | AEA UehlEd

Q. Convert the followings—
(a) Acetone from ethylalcohol
(b) Propionic acid from ethylbromide



(c¢) Ethylamine from methylamine
(d) Iodoform from acetone

(e) Ethylalcohol from methylalcohol

Ans. (a) Acetone from ethylalcohol —

C2H50H KzCI‘zO[z)QHzSO;;

Ca(OH),

CH;COOH
0

Distillation I

[CH3COO]2C3—)CH3 -C- CH3

(b) Propionic acid from ehtylbromide
Alc. KCN Hydrolysis
—_—

C2H5BI' _— C2H5CN C2H5COOH
c amine from methylamine
© Ethylamine f hylami
CH3NH, — 92 5 CH,0H —55 -, cHL,01—XN 5 el eN
Reduction CH3 CH,NH,
(d) Iodoform from acetone
0]
I
CH; - C - CHy —2/NOH ey,
(e) Ethyl alcohol from methyl alcohol
y y
CH30H —"2s CHBr — B0, 0, —C25 €, HSC
_ AgoH | C,H:OH

Yo 4:T=R:IT@T-IT%W—
(=) frter ot Zn 90t & W wnfaa femar Swar 21
(@) 3913 Temige o fegrelem fman smar 1
(1) st @t wfafsrar AICKL @t Sufdifa & CH;C1 & et St 21
(o) THITE® 3T I TATTA Uoahlgel & WY UiAfHar @t At 21
(T) 39 T @ HNO, & Wi 7 fepam war 21

Q. What happens when—
(a) Phenol is distilled with zinc dust.
(b) Dehydration of ethylalcohol is done.
(c) Benzne is reacted with CH;Cl in presence of AICI;.
(d) Acetic acid is reacted with ethylalcohol.

(e) Ethylamine is reacted with HNO,.
SO : (%) fbetet &1 Zn 9ol & @19 @fad w0 | S a9 2l



Ans.

0574

oH |
O O
fester

(@) 3= Teshled o1 feeEey™ w W i ure el &l

} <% Has0, |
chl-l—g*OH Aoy CGQH;_»; L0
S 1=
(M) &fSH *Y ufafma CH;Cl § AICL #1 3uftefd o Sa &1 Sl § af Sfedd aar
2

c.l,t5
P ¥d
@ % ] @ + He
() uHifeh A 1 3UEA Uowhled & MY Yfafhar i W 3B THE (TEI)
e Bl 2

CH3COOH + C,H50H —2— CH;CO0C,H; + H,0
(%) zaiEel THIA ®I HNO, & W TH H{d T 3413 Toshied Wiw &ial &l

CzHSNHz + HNOZ —)C3H50H + Nz + H20

(a) When phenol is distilled with Zinc dust, benzene is formed.

o
@ . S @ + 220
p kanol e
(b) When ethylalcohol is dehydrated, ethene is formed.
C,HsOH — 012804 oy, 11,0
(©) When benzene is freacted with CH3Cl in presence of AICl;, toulene
is formed.

@ _{_%O_J LC‘:’,) écj”}.—y.H-d



(d) When acetic acid is reacted with ethylalcohol, ehtylacetate (ester)

is formed.
N

CH3COOH + C,HsOH —2— CH,COO0C,Hs + H,0
(e) When ethylamine is reacted with HNO; ethyl alcohol is formed

CZHSNHZ + HN02 —)C3H50H + Nz + Hzo

Yo 5: fa=fafaa & @R faE)

(31) BrFs (=) XeF, (¥9)SFy4 (Z3)NH;  (30)IF,
Q. Write the structures of the following
(a) BrFs (b) XeF, (¢) SF4 (NH;  (e) IF,
I ¢ ( h ) BI'Fs
YGHT = sp°d?
Th TR 1 Thel g B 3EiAT e s siReed @l
F
F £
T
gl
- F
(b) XeF4
JEHHTT = sp°d’

T AR 1 hel I IUMEYd B 3Td: WAl Wh1el W 2l

& F
>m_
F oy f
(c) SFy
JGHT = sp°d
Tk AR HT Thel I Bl 37 G (See-saw) H-EI 2l
FoE
:é?—
P
(d) NH;
JHHIT = sp°

Tk TR 1 Thdl I Bl 3Td: GOl fRifee @

~)
1T
oy



(e) IF;
JGHT = sp°d’
A U=erHe arEfified

E o
}_.
F £
£\
- F
£
One lone pair of electron is present. Therefore, the structure is distored octahedral.
=
.

F ¢
@
// i -

g F

Ans. (a) BrFs
Hybridisation = sp>d’

(b) XeFy
Hybridisation = sp>d”

Two lonepair of electrons are present. Therefore, the structure is square planar.

(c) SF,4
Hybridisation = sp°d

One lonepair of electron is present. Therefore, the structure is see-saw.
B R
. A =
F.

One lonepair of electrons is present. So, the structure is pyramidal.

(d) NH;
Hybridisation = sp’

(e) IF,;



Hybridisation = sp°d’

The structure is pentagonal bipyramidal.

g

£ %



