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0f) Identify the scientist who are associated wit}'\’?hrz HI{. visible, UV parts if hydrogen emission spectrum
respectively.
(1) Lyman, Balmer, Paschen (2) Balmer, Lyman, Paschen
(3) Balmer, Paschen, Lyman (4) Paschen, Balmer, Lyman

(5) Lyman, Paschen, Balmer

02) Wrong statement

(1) lonicradius K* < 0%~ < (I~ < §2-

(2) Atomic radius S<Li<Al<Na

(3) 2™ ionization energy Mg < Si <Al <Na

(4) Electro magnetic energy - Microwave < UV < X —ray <y - ray
(5) electronegativity of Natom NH; < NHf < NO3 < NOF

03] Ksp of Zr3(POy), is 6.912 x 10~*mol”dm~21. What is the concentration of Zr** in moldm™3.

) 1x1077 @ 1x107""@) NN (4) 3x10714 (5) 3x1077
Cl
%) HC =C—-CH- JIH —cooy Whatis the correct [IUPAC name of this component.
CHO

(1) 2—chloro—3 — formyl — 4 — pentynoic acid

(2) 2-chloro -3 — formyl pent — 4 — ynoicacid

(3) 3 —formyl — 2 —chloro — 4 — pentynoic acid

(4) 3 - formyl — 2 — chloropent —4 —’ynoicacid

(5) 2 - chloro — 3 — formyl — 4 — pentyneoic acid .

05) Which pair of ionic solutions below forms a clear solution when it’s mixed and it also forms a white
precipitate, when it is heated.

(1) Pb(NO3)zcaq) + KClag) — (2) NazCO33aq) + MgCly(aqy -

3) NaHCO;,(,q) + Ba(NO3)2(aq) » 4) Nazso4(aq) + Ba(:lz(aq) -

(5) K2C030aq) + SrClyaq) —

06) Find the electron pair geometry of central atom of BrOCI,F, BrFO, , BrF;Cl™ respectively.

(1) See saw, Trigonal pyramidal, Square planer

(2) Tetrahedral, Trigonal planer, Octahedral

(3) Trigonal bipyramidal, Tetrahedral, Octahedral
4) Octahedral, Tet , Trigonal bipyramidal

idal, Octahedral



http://tiny.cc/PaperGroup

07p

08

10)

11)

12)

13)

p— _— ¢ TR T o-dTeTeT et gases which are unreactive with each
ninally Two y S

PV = P,V ’ . ¢ stiire. Tha _

m et other are stored in two vessel, like shown in the picture. Then the

r T _
1 2 i ¢ with eac
tap is opened and both of them are allowed to mix with each

other. &
ha ; N b e the correct formula for T.
The final pressure is Py and the final temperature is Ty. What is the correct fo 3

, : _ : )V, = PV, Ty T,
1y JiPaVy+ PV, oo (PaVy 4 PV Ty (3 —'—‘——’——'—p-'—ﬁ
( (PyVy + PV TS (2 —_’l‘,l’|V| ¥ PyVaT T,(PyVy + P2V2)Ty
4 TPV + VLT, (5 (PaVy + PVo)Ty
(PyVi=PaVaNy Ty (PsVz + Py V)Ty

Find the AHY of O — H in H,0 g, with use the data below.
0, (bond dissociation) AHY = +500 kjmol~?,
H (atomization)AHQom = +216 kjmol=!, H,0qy  (Formation) AHf = =284 kjmol™,

H20qy  (vapourition) AHP,, = +44 kjmol™*
(1) +478 (2) +461 (3) +922 (4) +956 (5) +483

0.535 g of solid NH,Cl is dissolved in the 0.4 M HNO; solution of 100 cm?. Calculate the pH value of
the solution. [K, of NH} =1 x 10™?moldm™3]

(1) 9.4 @) 56 3) 5.4 @) 9.6 (5) 106
I 1
i PC
CHy —C —diH, —Da0H_, , diHS0,64 e

Find the correct organic products for A, B, C from the reaction above
(1) CH3CH,;NH,, CH3CH,NH? , CH;CH,Cl

(2) CH3COOH, CH3;CHO,CH;COCI

(3) CH;CO00~Na*, CH;COOH,CH;CH,Cl

(4) CH;COO~Na*,CH;CH,0H, CH;CH,Cl

(5) CH3CO0~Na*,CH3COOH, CH;COCI

350 g Fe,0; is reduced by C and it formed 224 g Fe. Calculate the minimum mass of C used in this
reaction. [Fe,03 + C = Fe + CO] [Fe-56,C-12,0 - 16]

(1) 36¢g (2) 24¢ 3) 12g (4) 48¢ (5) 60 g

Which complex — ions show the colours as blue, green, purple respectively.
(1) [Ni(H;0)6)?*, [Cu(NH3),]%*, [Cr(H,0)6]3*

(2) [Cu(H,0)6)**, [Cr(H;0)6]** , [Co(H,0)6]*

(3) [Cu(Hz0)6)%*, [Ni(H;0)6)?*, [Cr(H,0)¢]3*

(4) [Cu(NH3)e]?*, [Ni(OH);(H;0)4], [CrCl;(H,0y,)

(5) [Co(NH3)e)?*, [NICl4)?~, [Zn(NHy)e)**

A — B Concentration of the reactant A changed from 1.6 moldm™3 to 0.05 moldm=? in the primary
ction above it took 500 seconds. Find the value of rate constant(K),
93 x10"2s™? (2) 693x107*s7! (3) 0.693 51
193 x107% 5™ (5) 1.386x1072s7!
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) H,0 (2) 0.1 M HCOOH / .1 M HCOONa
( 0.1 M CH;COOH /0.1 M CH;COONa (4) 0.1 M C,H;COOH / 0.1 M C,;H;COONa
(3 0.1 M CH3;CO0H

15) Cprrect statement

(1P AlCly,q can form Al,CO; precipitate with Na, (0,

(3p When KMnO, is added to dil H,S0, with NaC! solution it forms HCl
(3) K;CrO, , Cr(OH); will be formed, when you add NaOH to K, (r,0,
(4) When FeCl; is added into K3 [Fe(CN)]. It tumns into Mue.

(5) Ifcon. H;S0, is heated with KI, It’ll form a purple smoke.

16) Ag/AgCl electrode acts as cathode in a cell. 2.5 A current is got for 386 seconds. Find the

differentiation of mass in Ag / AgCl electroride
(1) Increased by 1.435 g (=) Decreased by 1.435 g
(3) Decreasad by 0.355 g (¥ Increased by 0355 ¢

(3) Decreased by 1.08 g

17) Sqlect the wrong statement.
(1) Mg has the low melting point in group 2.
(2) AlF; can be formed to Al,Fg to stable.
(3) Both NO, NO, doesn’t complete the octet where as N.O; compietes the octes structure.
(4) A’* has the higher polarization power than Na*.
(J) Melting point of graphite is a little bit higher than the melting point of diamond.

18) If T K temperature ionic product of water k,, = 1 x 10" ¥ mol?d=m~%. (Calculate the pH value of |
1jx 102 moldm™3 NaOH (o) Was diluted by 100 times in TX
(e @10 Q)4 )2 ) 12

19) The variation of standard Gibbs Energy of R = P with
the extent of reaction at two different temperature in
cqastant pressure is shown in the figure which correct
sthtement of it
(p If T; > T; it is endothermic forward reaction.

1) Equilibrium constant in T; is greater than T,
) If T, > T; it is exothermic forward reaction.
(4 In T, temperature AG nearly equal to zero dut in reagent Prodhuct
T, AG> 0.
(§) In T, the reaction which goes to a completion in which near the end point

CH,
a CH,CH,OH CH,CHO | CH,CO0H /i\

dentify the A, B, C, D.

( ) PCC, KMnO,, H;S0,, NH; (2) LiAIH,, H,50,, PCC, N,
'NH,),]* , dil HCI, NH, ) K;Cr;0,, NaBH,, CH;OH, NH,

H,S0,, NH;
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> ich y ioher temperature it gives pree
‘D An Inorganic coloured compound A was decomposed reaction under higher temyj ! preen

colour residue B and £as C-When € react with metal M gives D, D react L
ldentity A, B, C, D, E M

A B C D b M
n (NH,),Cro, Cry 0, N, NayN NH4 Na
) (NH),Cr, 0, Cr,0, N, MgaN; NHj Mg
) (NH,),Cr, 0, Cry0, N, KsN NH, K
%) (NH),Cr,0, Cr,04 N,0 CasN; NH, Ca
) (NH,),Cr,0, Cr0, N, MgsN; NHj Mg

*2) The titration curve given was obtained for the titration of 1 M 25 cm? CH3COOH with 1 M NaOH of

the statement given below identify the incorrect statement.

N
(1) In area A show buffer nature, PHI 3t
(2) Point B is end point of the titration and it contains 1)

basic salt.

(3) Inarea C does not show buffer. 3

() If it was titrated with more Ka acid than CH;COOH e
initial pH point is less than 3. 3 \\A

3 If NH4OH 44y used instead of NaOH same pattern of 1
graph was obtained.

~
—>

A and B are immiscible liquid I, was distributed among them partition co — efficient of I, \l\/rﬂﬁoli{ and
B 39. (I more soluble in B than A] 8 moldm™3 I, dissolved A solution 100 cm® sample was 2 times
mixed separated with 100 cm® B calculate the final concentration of I, in A solution

(1) 0.005 (2 0.05 3) 05 4) 0.2 (5) 0.02

o
s
-~

24) Concentration of Fe3* in FeCl3(aq) is 1300 ppm. Calculate Cl™ in 250 cm3
[Fe - 56, Cl -35.5]
(1) 840 @) 710 (3) 5325 (4) 355 é) 213
25) Which one is the correct statement about saturated aqueous solution of a sparingly salt AgCl.
(1) When adding small amount of AgNO, AgCl will be dissolved.
(2) When adding small amount of KCI AgCl will be dissolved.
(3) When adding small amount of KNO3 AgCl will be precipitated.

(4) When adding small amount K,CrO, small amount of AgCl dissolved and reddish brown
precipitate formed.

aqous solution in mg

(5) When adding of NH3,q) to a solution amount of precipitate will not be changed.

26) Select the wrong statement
(1) In second stage of Daw processes CaO was added with bittern.
(2) When electrolysis of MgClz(,) , Mg ?*will be reduced as Mg cathode and Clz(g) evolved in
anode.
(3) When NaOH produced by membrane cell process Ti anode any Ni cathode was used.
(4) In cathode room H,0 was insert and NaOH was exit in membrane cel] process.
production of NaOH membrane prevent only Clg) react with Hy (g
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27) Consider about two electroide

Ptis) / HR(s). Ilg,(fl,(\)/(.lwn B w 0,27V
le/(ZI,m,/(:lm, EY » 1,36V
Which one is correct cell reaction and E” cell value of the cell
(1) HgaClyy = 2Hgy + Clyg EY 1,09V
() 2Hgqy + Clagy ~ HRzClye) 19w 1,09V »l
(3) 2Hgy + 2ClLq) = HR Clyy E? 109V
(4) HgaClyy = HB3laqy + 2CG4g) EO = 1,63V
(5) Hg3taq + 2Clag = HRaClyg B = 1,09V

p8) Which one of the intermediate product cannot be formed,

M HgS04, H, S0 j’“
CHy = C = CH —2—4—2"4 3 Y. . ¢ = CH,
NaOH
@ ey, - CH, = CHO >  “CH,CH,CHO + H,0
0 0
@ I O
CH3 -y - Cl ] CH] - (C=Cl
H
C)) © CH,4Cl /AgCl,
= H; j
CH,
+
) ony ol = CH, —<0RH2308 o NN CH - CH,

P9) A and B are two volatile liquids that can form an ideal solution when A and B solution is in
equilibrium with the vapour mole ratio of A : B = 1 : 5 in liquid stage mole ratio of A : B =4 : 3 in
vapour phase total pressure of the system 7 x 10* Pa the saturate vapour pressure of A, B are,
(1)2.4x10* ,3.6x10* (2)2x10* ,3x10°

(3)4x10* ,3x10* (4)4.8x10* ,1.8x10°

(5)2.4x10% ,3.6x10*

30) SO, can be reduced by,
(1) KMnO, / H* (2) H,0, (3) FeCl,
4) st (5) Cuso,
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¥ The questions 31 - 40, use the following instructions.

RS T T Bt e S S < T
Only @ and | Only (b) and (¢) | Only (¢) and (d) | Only (a) and (d) | Any ~ Other
M) Jare correct | are correct are correct are correct | combination

3 WH
inc
a)
b)
Q)
O

a)
b)
<)
d)

) Bu
@
®)

o
‘o
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-~
w~

(d)

ich of the following statements correctly explains when a catalyst insert a reaction rate will be
heased,

Catalyst will be decrease the activation energy.

Catalyst will be increased the Kinetic energy of reaction molecule.

Catalyst will be changed the reaction pathway through the low activation energy.

It increase the concentration of products

Smpall amount of NaCl was dissolved in water sample which one is / are correct about it,

Boiling point will be increased
Melting point will be decreased
Evaporation rate of water will increase,
Triple point will not be present.

fan-2-o0l show 2 isomers structure which one is/are correct about it,

Both 2 isomers show same chemical properties.

One isomeric structure does not mirror image of other one and can’t be super imposed one each
other

Both two compounds turns polarized light in different angle.

When a solution contains both 2 compounds in same amount that will not effected by polarized

light

34) Wrt';h one is/are correct about this equilibrium.
[Ni

(@)
(®)
©)
d)

35) Wh
(a)
o)
©)

)

206l + NH3aq = [Ni(NH3)6l%,
If Q¢ < K¢ blue colour will be increased
If Qc = K¢ AG = 0 becomes zero
If Q¢ > K¢ green colour will be increased
If Q¢ < K forward reactions AG > 0

ich one is/are correct

pH will increase by 2 units when weak acid will diluted 100 times by water.

pH will increase by 2 units when strong acid will diluted 100 times by water
Concentration of [H*] will increase 10 times when a strong base will diluted by 10 times
When a strong acid will diluted concentration of [H*] and [OH™] will be changed by same
amount.

36) Wilich one is /are correct about A, B missible ideal solution [P > Pg]

(a)
(b)
©

Total pressure of system will increase when mole fraction of A increase in solution.
Boiling point of the solution will decrease when mole fraction of A will increase in solution.
Total pressure of system will decrease when X will increase in solution.

Pure B can obtain by partial distillery of the solution.
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47) Which one 1s/ are incorrect statements

(a) From Sc to Co atomic radius will decrense

(b) Electronegativity of Fe, Co, Ni, Cu in iy less than Zn
i . 3 1

(¢) 3 ionization energy of Cu » Zn

(d) Mn,04 and Cr, 04 are amphoteric oxides

#) Which one is / are correct about Halogens

(a) Bond dissociation energy of F, « ¢,
(b) When F, react with H,0 and it oxidized H, 0 and liberated (), pas

(¢) ('lz(ﬂ) undergoes disproportion reaction with H,0

(d) 1, act as reducing agent with Ha,%,0,

3p) Which one is/are correct thermochemical reaction

(a) Lattice dissociation enthalpy of MNaC'l Nall, Nafy, + Clg,
y /
(b) Atomization enthalpy of Hg Hg(,, - Hg,,
. T 2 1
(c) Bond dissociation enthalpy of Hy(,, o Hag = Heg)

(d) Hydration enthalpy of Na* Na,, + H, 0 ~ Naf,g

4p) Which of the following statement is/are correct

(8) Nyg and COg have equal amount of average kinefic energy and root mean square speed in
25°C

(b) The ratio of root mean square speed of He(gy : CHygg)is 21 1in 25°C

(c) Diffusion rate of H; 0, and Ny can be equalized by changing temperature

(d) 0, and H, show equal density when it’s present in same temperature and pressure.

Instructions for questions 41 — 50,

Response First statement [ e T Q;oml statement
1) True T meand co;;:ctly cxplair: thc-f;st statement.
2) True True, but not explain the first statement correctly
3) True False
4) False True “
5) False DR T
Statement | b, Statement 11

41) | CaCO; = CaOg) + €Oz when consider | Ink, =k (RT)", An =2~ 1
the above equilibrium k, = k RT

42) | Soap is a salt of carboxylic acid composed Soap is made from oils that undergoes
long carbon chain hydrolysis reaction in basic medium.
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concentration of Mg?*, Ca?* presence
solution Mg(OH), will precipitate first

precipitate always.

43) In an electrochemical cell the electrode This electrode act as cathode.
having the higher reduction potential acts as
negative electrode. |
l
44) SO, can more soluble in rain water than CO, | H,50, is strong acid than H,CO, !
45) | Consider the following reaction in 25°C At?n;c?{)’tur'c' less than 0°C and Br&“v“,c '!
H,0 = H;05 AG < 0, AH > 0,AS > 0 | 1 atm of this reaction AG > 0 ‘
|
1 46) | A NH{ salt behaves as acidic or basic or Properties of salt depend on the anions that ——_:
i neutral properties in 25°C associated with NH; ;
| |
| 47) | When amide was reduced basic property will | Alkyl group of amines release the bond pair to
i be increased N atom that increase the basicity
|
|
l 48) | SO, gas can liberated when acidic K,Cr,0; I | K,Cr,0, is strong oxidizing agent
\ reduced by H,S
(49) Electronegativity of carbon atom of CF, is Electronegativity of surrounding atoms
’ greater than CCl, C atom increases as electronegativity of central atom
1 is increases when central atom’s hybrization,
charge and oxidation stage are equal.
50) | When adding of NaOH 4 to equal A substance with a low Ksp is the first to
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Structured Essay

* Answer all four questions on this paper itself
" Each question carvies 100 marks
D1)

\. Answer the questions given below in the space provided.
I Red line in Balmer series is obtained by the election transition between

In=8-n=2 HHn=4an=2 HHIn=3=n=2

IL. Having Electron in the last orbital which has the quantum number set n = 3,1 =1,m; = 0,m, = 4
€/ Si/K
V. Allotrope of carbon having SP? hybridized ¢ atoms.

Diamond / Graphite / Fullerene

.....................................................

I Draw the most acceptable Lewis dot-dash structure for SOF

[Here S is in +6 oxidation state and SP? hybridization. With that two O atoms are in -1 oxidation
state]

.................................................................................................................................................................

II.  An acceptable Lewis dot-dash structure for 03N~ is given below. Draw 3 more structures for this

molecule,
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VI

VIL

Re-Draw the given above structure for C0O4 N7~ by denoting the approximate bond angles.

Give the oxidation states for €y, N; and N3 in the structure given above. Q

And arrange them in the increasing order of their electronegativity. 0
5 N R e NS NG| A

NS SR TP rs A AR A ST RS s S AL S RN e

Electronegativity .......cooeevrinenininnn it eirates abeaiies SRR ) S I

H H
He H\ | i
C=N-0-N=C=N Pt il
/ > H
B o H
Cl Nz 03 N4 C5
VSEPR pairs around
the atom

Electron pair geometry

around the atom

Shape around the atom

Hybridization of the

atom

Identify the atomic/ hybridized orbitals involved in the formation of the o bonds between the atoms

given below.

e H= g e R Lt avesssocassssorinoisinnss
ii. C;— N, e v i esereesen L L Fo T P S
iii. N, — 05 P o T O s e
iv. 03— N4 R e N e rsms et
v.. Ng— Cg P s T, A T VL e T R
vi. Cs— Ng P MRL AT T (6 T | PR e SR SRR

Identify the orbitals involved in the formation of  bonds between the atoms given below.
i. C1 — NZ C1 ............................... Nz ..............................
ii. Cs— Ng Cs oo votbndbiiiwe it INGosathertm sn i85 o Sbb 3 YS Biadivg




T

C. Elements that belong o the same period and two different group can form a molecule with the same
molecular formula ME, Identify molecular shape and the suitable molecule for MF, in the given | & [
Shape Example 1
1 IEMF, 1s Non-Polar | |
I T IEMF, is Polar uiaith TN ‘
L Underline the correct word
In the examples you stated above, Molecule having all atoms in same plane is only one/ Both /
None of the two
D. Chiorine exists in nature consists of 75% of 35C1 and 25% of -l B
Relative atomic mass of these isotopes are 35u and 37.0025u respectively.
BERRRRS We MRS RS GEETR . oiniivsisiscmaisivsscossnsosnsnnsvnsiforladaiss sinstoressmmoranmes
fI. What is the average relative atomic mass of C1? .........eeeenis SN tiiiiiianiseniessvesssse oo,
02)

A. Some statements are given related to the following four compounds. Mark whether the statements are
true (V) or false (X).
1. KIO;
I ltcan act as an oxidizing agent
Il. It reacts with KI by forming Kl; in acidic medium

[1l. 1isin Sp? hybridization state

P PN e P

IV, It gives blue colour in flame test
.Naz 5203

[

I, Itcan act as an reducing agent. During this S is in two different oxidation states O and +5

(
Il. It gives unstable black precipitate with Pb%*

IV, It gives yellow colour in flame test

N N

(
1. When reacting with HCL, S involves to disproportionate and becomes S and SO, (
(

3. H;S0,
. Itcan act as a base
I It gives SO, as a product when acting as a oxidizing agent

1I. It forms an electrophile when reacting with HNO4

e T T N
N N N S

IV. It gives NaHSO, as a product when reacting with NaOH .




4. Pb(NO3),
I. It gives a thermally stable yellow precipitate with KJ
II.  When heating with Al, NaOH, NH, gas is released 5y consuming 16 electrons for 2z molecuie
of this compound
I1I. It can be reduced as No with Fe** in acidic medium

IV. It can give a stable white precipitate with excess NaCH (

B. Give the balanced chemical equations for the Sllowing reactions of NH,. And state whether Ni, 2cts

as a oxidizing agent/ Reducing Agent / Acid / Base

it LA T R Y S e R SRS
NH3 s A B e N ot~ S o R T A SO P = G
[l Clz T NH3 T o - S S AL I NSO SV I S e S S5 S
NH3 s e o B U SRS B L TR RIS EO 8 o N Tl
B CaOENHy o ivnnsssimssisissisissimississosesslle NI nssnomesoezoovensemzeoss
NH3 o i e T e e e e 670 005 9 TN SIS 1 18 S SR S DA S N SR
IV. HNO3 + NH3 o....cocnrrrnreonnrocnsercrscesensos B Budorncssosmsasesnsnsosomomsasossssssonsoemaanasnsonnse
NH3 - JO e S, SR SR eSS SRR e Ll e e

C. Given below are the observations obtained when these chemical species ~2act with Se tomoonens o
the list. Select an appropriate one from the list Zor each observatons.

SRS Ried colour solotion MIIRWET® ... ot idon i e me e o e s ki

II. Gives colourless, odourless gas immediate’y when adding a small amount o =7

. Gives Reddish Brown precipitate with Ca®¥ ... ......ccomimiiiiiiiiii e
IV. Gives precipitate with AgNC3 which is msofuble mcom MBS, . .. . . ...
oo Giveshie colont with K3 [Fe@EN) el -.-..c.. covooniiinimcrcosianaiintosmassonns rassmnaan

. Gives yellow colour solution as a product with =0, in De presence o NaO=

.........................................................................................................

N32C03 4 NaHCO3, NH4SCN, Fec12, FeC13; C::O's, .‘t:Oz, K‘}eg:‘\.\}», i
K3[F9(CN)6], KzMn04, KMnO4,KI l

Give the formula for the products obtained in L IIL. V and VI

.................................................................................

.......................................................................




03)

A. 25cm? of NaOH with the concentration of 0.2M is added to the 45 cm’ al 0 IM conventiated

C,HgCOOH (4q)

. . I { “
I Give the reaction that occurs. [K, = 1.25x 10 "moldm ', Ky = 1% 10 mol®di 7
IL. Give the hydrolysis reaction of the salt obtained as a product

l11. Calculate the pH value of the resultant solution

........................................................................................................................

........................................................................................................................

VI. What is the pH of resultant solution after 50 cm? of 0.1M HCI is added to the resultant solution

obtained in | above?

........................................................................................................................
........................................................................................................................
........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

B. 50 cm?® of 0.5M Na, SO0, is mixed with 50 cm? of 0.5M BaCl, solution,
I. Find the concentration of Ba?*, SO3™ ions in the resultant solution,

[Ksp(Baso‘) =1.6Xx 10‘13mo|2dm'°]

............................................................................................................................




- - 5 vnj of () iM a. (5 e |
=L 0f 15¢ Na,504 is added to 10 cm? of 0.5M BaCl,, then what is the concentration of
Ba®* in the resultant solution?

....................................
.................................................................

....................................................................

C. Solute X can be distributed among  CCl, and water. At 25°C, Various amounts of X were dissolved

and [Xaqy] vs [X(ccuy] graph,

X(cctoN
P /
1.5¢
1 ===
0.5 /|
i s + =
0.05 0.1 0.15 0.2 S
X (aq)
. Obtain the relationship between gradient and partition co-efficient. I

........................................................................................................................
......................................................................................................................
......................................................................................................................

......................................................................................................................

IIl. Calculate the partition co-efficient of X between CCl4 and water.

.....................................................................................................................
...........................................................................................................
......................................................................................................................

----------------------------------------------------------------------------------------------------------------------

M. X@q = Xca, IfAH>0

Denote the trend of the graph if this experiment was carried out at 30°C in the same graph




jn

A, B, C and D are four isomers having the molecular formula C4H40,. Only A and B give €O, gas by
reacting with NaHCO;3. € and D does not react with NaHCO; or Na. When hydrolyzing the product
which are formatted by treating these four with LiAIH, , A gives E as a product. When the product
obtained by adding con H,S0, 10 E is allowed to react with HBr, an optically active F is obtained as a
product. B is reduced as G. D reduced as CH30H and CH4CH,CH,0H and C reduced as CH;CH,0H
only one product. C and D are functional isomers for A and B. Draw the structure of A, B, C, D, [, |

and G in the given boxes.

B. Draw the products for the reactions given below.

I
Con HNO,
Con H,S0,
1.
0
Il NaOH
CH; —C— NH, i >
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1.
B B
I | 1l¢ KON
CHy = CH = CH, ~—&ICKOH
IV
' e
CHy = CHO N KCr0, |
|
V. NH, '
|
e ik ]

I.  C,HgOH involves in Nucleophilic addition reaction with CH,COOH and gives an unstable

intermediate X. Give the structure of X

Gives the stable product Y obtained by loosing water from X.

Give both products which are obtained by heating Y with NaOH.
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| 13 (1024 1 o2 [} ¢ B
’ Chemistry 1 | L Gr-13 (2024) ) \ AN ) )
& — J
Part B - Essay
o

Answer two questions only, |Each question carries 150 marks|
09 [ ()  When dg NaOH 4, is mixed with 100 em?* of IM HCI, the temperature of the solutiol
mcreased by 15, 5°C
(i) When 100 em3 of 1M NaOH,q) is allowed to react with 100 ¢m® of IM HCI, the |
lemperature of the solution is increased by 6.67°C
[Specific heat capacity of solution 4.5 Jg~1°C™*, density 1 gem %)
1. Find the enthalpy change when 1mol NaOH ) reacts with 1mol HCl,q)
. Find the enthalpy change when 1mol NaOH yqyreacts with 1mol HCl,q)
NJOH,\S\ + water = NaOH
. Find the standard enthalpy change of this reaction.
. DaOH( + waser ~ NaOH g, if AS® = +20]mol~*K~" find AG® of this reaction

(b) A and B are two volatile liquids that can form an ideal solution. When a solution of A and B is
equilibrium with its vapour, the mol ratio of A : B is found to be | : 6 in the liquid phase
PA = 5.6 X 10* Pa R =2.1X10*Pa
() Find the partial pressure of A and B.
(11)  Find the total pressure.
(i11)  Calculate the mol ratio of A and B in the vapour phase.
(iv)  Draw the boiling point - composition graph of A and B and mark the followings.
k. If the above mentioned solution having composition A : B = | : 4 boils at
Ty temperature, mark T, in the graph.
Mark the composition of vapour as X, which is released by boiling at T,
Mark the composition of solution which is obtained by condensing X, as Y,
Mark the temperature at which Y, begins to boil as T,.
Mark the composition of vapour that is released by boiling at T, as X,.
What will be the vapour composition at the end, in this procedure is done again and
again”
Give the composition of the final residue in the distillation flask.
Can C,HgOH and H,0 be seen as two components of the above. Explain.

I
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(0 Aggy b8 Bonnd inwice  vighd somtmines ot 6011 wiihy initind grossins £ 7 107 Fa i a she ‘

decompmes as following

Aml ’ (i

’ '
Pressure was fonnd fo b 08 10" Pa copu b i

[ACOOIR, W1 5 0 10 ol g

4l

(0 Caloulate the concentrntinms of Ay aned 1y, wb seguilibi i

G0 Find the equilibeivm constant K,

(o Hence Hind K,

(V) By » Cipy 4 Dy 0 the cquilibivm constant ¥, L0l this squilibr i reaction s
6 molm ™" then find the equilibrium constunt K, , Of the fullewing resction
Ay # 204 2D

06) (n)

I Prove that pH of o system containing NH4OH g, and HH4Claqy 15 g176n by,

(MMM )
H=p ’ i
P PEy ~ PKy A Loy (N4l )

11 Find the pH of resultant solution if 0.214g solid MH4Cleg) b6 mized with a 100 cm* sangle of
0.025M NH4()II(,,,“ solution, [N = 14, H ~ 1, )= 34 Ky, of WHy 1 72 10 "maoldm *

I Is the possible for a precipitate o form it 50 cm® of 1625ppm conentrated VeCl, solition is |
added to the 50 cm?® sample of above solution having NH,OH, NH.CIZ [Fe -~ 56, €1 355)
[KSP pecony, = 12 x 10 " mol*dm 7|

(b) CHygy + H,0(, COgy + My,
The above reaction occurs at ‘I temperature inside a rigid container.
| Give the reaction rates relative o all four compounds.
Il When 100mol CHyy, and 80mol H, 0, were allowed to react inside a 100 dm? container
60 mol of CH4(S) remained after 500 seconds. Find the average reaction rate of (.H,m
I, Find the average reaction rates of H,0,C0 and H,
IV. When the concentration of CHy ., is increased by 2 times without changing the concentration

of H,ow in this experiment, reaction rate also increased by 2 times. Similarly, when the
concentration of H,0,, is decreased by 4 times by keeping CHy(g) a8 constant, reaction rate

also decreased by 4 times. Then find the reaction orders of A and 1
V.  This reaction occurs through the following mechanism.

Step 1l CH;OH(‘) + Hz(‘) - CO(') + 3“2(') - Slow
If s0, prove that the above mechanism occurs according to the reaction law
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q7) (a) AEo
SRS o/ 8 ,,.( latm) 25°C

AQ—

R

"‘.‘“ y S——

K(‘l“h‘u (Imoldm™%)

\n electrochemical was prepared as shown above.
-0 ~ Sl ”
Eag,, +ABCl) / ClGy = +0.22V

I-T;T.:kr/ Clig = +1.36V

1 Write down the reduction half reaction of the above cell.

Il Write the oxidation half reaction.

11 \\‘ril_e the overall cell reaction.

IV. Find the standard electromotive force of this cell by using given E% values.

V. Give the [TUPAC of this cell.

V1. Does the electromotive force of this cell depends on the concentration of CI™ ? Explain.

VII. What will be the.mass change in Ag, AgCl electrode after 0.1A electric current was obtained
for 96.5 minutes fr;)\m the above cell?

[Faraday constant F = 96500 Cmol~!,Ag = 108, Cl = 35.5]

(b) When a transition element salt X was mixed with distilled water, a coloured complex P was

formed. It undergoes following series of reaction

A precipitate L | solution

AgNO o Sl e
=8 P {f} < >f 5. ]

White Colourless solution

NH,Cl,NH,OH

..

+
k4
H
v
[:l
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os)

I Identify P, Q,R,S. T.V. U W. X and Y

“ (‘li\vt‘ the reaction of 1! T .\I'Nn(‘ll

Ty +1 e
LALEAY LLLBLLL LN BARSEUAL LA L

L. Reaction of Q with R,

IV, Balanced equilibrium reaction of W & Y

' 3 . " ; orms with H,0 molecule
V. Give the formula of the tri positive complex cation that metal X forms only 2 cules

and also give the colour of the aqueous solution and the TUPAC name.
tion that is formed by this metg

VL Give the formula and colour of the mono positive complex ca

cation in the solution containing only H,0 and Cl™

Part - C - Essay
Answer two questions only. | Each questions carries 150 marks]
@)

\ /" CH=CH; changed as compound H by the following reaction series.

= (3 s

\ )—CH = CH, R -1 o R -2 B R > C

\LR-4 (I)H

D —R5 Sh e R O\G l’*_'_7___—><j>_?._cn3
-1
T=h et
H H

M 3 —
'Ld" HpSO4 ,  Brycel,) « KOH, C,HsOH , Na, PCC , H, , Pd BaSO, , Quiroline

Draw the structures of compounds A - G and write the appropriate reagents for steps I - VII, select only

from those given in the list,

b) Show how the following conversions can be done without exceeding steps.
D) N, cl
ORRC
I
0
ii) Il

CH3 "C—NHZ =) CHz =CH2

Il

(c) i“3
CHy - C = CH, —HBLy p i Q
main product By-product

Give the structures of P and Q, And give reasons for why P is obtained as a main product.
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@ Following chemical subst

ance were found in two sys ‘ i ! i i
” systems. [Not in orde >
were done to identify them | G

System |

Na;5;0;3, AgNO,, K1, K, CrO4, NaCl , Na, S0,

They were labeled as A\ B, C, D, E, F [Not in order]

System 2
They were labeled as NaBr, Pb(NO3), , BaCl, , HCI,it P, Q, Rand S [Not in order]
A + P = Nochange
A + S = Turbid solution + Gas with pungent odour
A + Q =  White precipitate turned black when heated.
B + S =  White precipitate (U)
B + R =  White precipitate (U)
B + Q = Nochange
D + Q = Yellow precipitate (W)
C + Q » Yellow precipitate (X)
D +B — Yellow precipitate (Y)
E + P - Nochange
F + S + R = White precipitate (Z)
1. Identify the solutions labeled as A, B,C,D,Eand F
I1. Identify the solutions labeled as P, Q, Rand S
111 Identify the precipitates U, W, X, Y and Z
[V. How can we distinguish the precipitates X and Y
V. Give the balanced reactions for the followings.
A+S -
A+Q-

(b) The results of the experiment carried out for colour less salt P were obtained as follows,

o rrund Gg + He
Neutral Neutral

Xis)
Excess

ge
NaOH(,q)

g+ Js) +H M (metal)
Green K * Laaq A > K + Nag)eo———> O ¢

Pungent odour White

I Identify T, G, H,1,J,K, L, M, N, O and X




00)

CHVE The roactions fae the ollow inps

TR

s >
) l‘\\\ b NaOM ; »

() & M+« ON >

O N ot a solad pRe sampie made of FesO, and Cuso, was ompletedy mised wih S0 v o il
N0, The reloased RS was allowed (o eact ity with 50 cin ' of O AN ae e K0y solution
7.8 cont of 2 4M Fe* solution was needed o titeae e remaming K00
When Sg sample was mined in acid and o Givate the ey soluton widh 000 MK 0
J8 40 emt was needad
Lo Give the reactions of SO, with Cra 08 and Fe’* and Cr, 04
L Give the reactions OFCUSOy and FeSA, with dil H, S0,

1

Find the mass porventage of Cudy, and loNO,
N\ Find the mol ratio of CusSO, and FeSO,

[Cu o4 Fo-50,8-32,0- 19)

(&) Flow chart o' some chemical substances which are produced by having sea water as raw material is
given below.

W
W | l N . ] .
- — ' Ra— ¢ ; \\\.‘\‘\ o .
Sea water >[ '\ 1 >\\\.\l\\ t( 8 03"‘ ‘S" N ' G|
g INteeem
[ B ] \H\ Basic gas it
ST ) 3 : i \ : o
[ J Process [_‘ __] Solution K_ J Qas Soind Brecvak

|, Write the name of the process where K is produced fiom A,
[1. Give the process W and \
J11. Identify A - L
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I\ uive the halt-cell reactions for the formation of gases C and D and also give the suitable
electrodes

\ Ghive the reaction for the formation of |

VI Give some uses of O

VI | Give the uses’ importances of 1Y

N Give the net reaction for the formation of J from A

IN | How can gas H o meet the demand at low cost?

Give the name of the metal which is obtained by the series of the reactions [when M is added to B
and also give the name of this process

(  Awhite precipitate begins to form when 100 ¢m®* of 0.05 moldm ™" MgBf, aqueous solution is

elfctrolyzed by using pt electrodes and by passing 0. 1A electric current for 9615 seconds as shown in

thpe figure

Munro’(nq)

Electrode Il

Electrode |——4-:

1 Identify the anode and cathode and give the reactions that oceur there.

1| Find the Ksp of Mg(OH),
il 1f 50 em? sample of 0.05 moldm™* MRBI'; (aq) I8 electrolyzed by using ]:’c same electrode and
te to form? Explain.

same amount of current, does there will be a change in time for the precipi
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