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¢ This question paper consists of two sections.

Section I- 30 Multiple Choice Questions (Recommended time is 1 hour).
Section II — six (6) Essay type Questions (Recommended time is 2 hours).
Answer ALL questions.

Submit the answer scripts for each section separately.

The use of a non-programmable eléctronic calculator is permitted.

You are NOT allowed to keep Moblle phones with you during the examination, SWltch off
and leave them in a safe place

Gas constant(R) | =83 14 J K‘ mol L Avogadro constant = '6.023 x 10* mol !
Faraday constant (F) = 96, 500 C mol . Pléncks constant (h) = 6.63x 10-*7Js
Velocity of light (¢) = 3.0x 108 m s | Mass of an electron = 9.1 x 107%'kg
Rydberg constant = 1.097 x 10 "m-!  Standard Atmospheric pressure = 10° Pa (N m™2)
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?

Section 1- Multiple Choice Questions (Recommended time -1hour)

_ ‘ i . .
s Choose the most correct answer to each of the questions and mark this answer with an “X”
on the answer sheet.

* Use a PEN (not a pencil) to mark your answers.
¢ Any question with more than one answer marked will not be counted for grading.

1. Which of the following contains a pair of metalloid elements in the periodic table? '
(DNaandK (2)FandCl. (3)Caand Mg. (4) B and Si (5) Fe and Mn
2. The electronic configuration of the 2+ ion of the element whose atomic number is 26 is:

(1). 1s? 25? 2p® 35? 3p® 4% 3d *
(2) 1s? 262 2p5 352 3p6 3d6 ds?
(3) 1s*2s* 2p® 3s% 3p° 4s” 3d°
(4) 1s%2s? 2p® 35% 3p° 4s? 3d* 4p?
(5) 1s? 2s? 2p® 3s? 3p° 3d° 4s? 4p!

3. When the frequency of electromagnetic radlatlon is 1ncreased by 10 percent, the energy of
one photon of the radiation,
- (1) is unchanged (2) decreases by 10 percent (3) increases by 10 percent

(4) decreases to 10/11 of its original value " (5) increases to 11/10 of its original value

4. The shape of s orbitals of any atom is

(D Independ_ént of the angles. (2) Dependent on sind bnly (3) Dependent on cosd only.
~ (4) Dependent on sin®.cosd only. (5) Dependent on sin®0.cosO only.

5. Consider the following statements.

(a) Aufbau principle governs the filling up of electrons to orbitals,
(b) Pauli exclusion principle governs the filling up of electrons to sub-shells.
(¢) If n is the principal quantum number, the total number of orbitals is given by ",

oy
&

The correct statement(s) from the above is/are,

()aonly (2)bonly (3)conly (4)aandbonly (5) aandconly

6. Which one of the following molecules possess a non- zero dipole moment?

()CO2  (2)BF; (3) SO3 (4) NF; (5) CCly

7. Which of the following species has tetrahedral geometry?

(MICL  (2)PCL °  (3)SF, (@) ICls (5) XcFa




8. The unit cell of CaF> is given below. The coordination numbers of Ca®" and F~ ions B
- respectively are i

(1) 4, 8 ) 4,6 (3) 4,4 (4) 6,6 (5)8, 4

9. Which of the following statement/s is/are true about CHs molecule?
(a) It does not obey the octet rule (b) It has a tetrahedral geometry
(c) Its central atom is sp’ hybridized (d) H-C-H bond angle is 90°

The answer is
(1) (a) and (b) only (2) (b) and (c) only (3) (c) and (d) only
~(4) (d)and (a) only (5) (@), (b) and (c) only |

10. Select the correct statement(s) about Oz molecule.

_(a) Its bond order is 2 (b) It is diamagnetic (c) Itis isoelectronic with CO
(d) Its molecular orbital electron configuration is Ce

2 2 %2, 2. 2___ 32 1
O1s” O15™2 025 02s*% Oopz Tapx® = Tapy” Toaps™ | = Tapy™

1

o .’-.I'he answer is s -

(1) “(3) and (b) only (2) (b) and (c) only (3) (c)and (d) only .
(4) (Dand(@only . (5)(a), (b)and (c) only | |

11. The molecule/ion that is isoelectronic with ‘dinit:rog'en (N2) molecule is

ta) 02 (b)y NO (c) CO (d)CN-

The answer is '
(1) (a) and (b) only (2) (b) and (c) only (3) () and (d) only
(4) (d) and (a) only (5) (a), (b) and (c) only '

12. Of the following noble gases, the one with the highest boiling point is
(1) neon  (2) argon (3) krypton  (4) xenon (5) radon
13. Consider the following statements regarding reactive intermediates.

{a) Carbanions are sp® hybridized pyramidal carbon intermediates.
(b} Carbenes are electron deficient trivalent carbon intermediates.
(c) Carbocations are sp? hybridized planner carbon intermediates.

Correct statement/s is/are?

) @and(d) @ Mand@ @) @ad©) @) @ only (5) (¢) only




14. Consider the following reaction. _ \
y \
' OzN‘Q'C| + NaOH —— OZNQOH '\"\
N02 N02 . \ .

This reaction is:

(1} a nucleophilic addition reaction. (2) an electrophilic addition reaction
(3) an electrophilic substitution reaction. (4) a nucleophilic substitution reaction

.
(5) an elimination reaction.

15. Which of the following statement is correct?

(1) Water can be considered as an acid according to the Brensted-Lowry theory

(2) Boron triflucride can be considered as an acid according to the Brensted-Lowry theory.

(3) Water can be considered as an acid according to the Lewis theory.

{4) Ammonia can be considered as an acid according to the Lewis theory

(5) Aluminium chloride can be considered as an acid according to the Brensted-Lowry
theory. = - . ' Lo

16. IUPAC nomenclature of the following compound is:
| B GHy
CH,CHC=CHCHCH;
C CH3 CH20H3

(1) 2,3,5-ttimethyl-1-bromo-3-heptene
(2) 1-bromo-5-ethyl-2,3-dimethyl-3-hexene
(3) 5-ethyl-2,3-dimethyl-1-bromo-3-hexene
(4) 6-bromo-2-cthyl-4,5-dimethyl-3-hexene
(5) 1-bromo-2,3,5-trimethyl-3-heptene

17. The most sujtabl‘e energy diagram for the C1—C3 bond rotation of propane (CH3;CH2CHa) is:

(1) Ei | : © o (2) E) '

s
‘-f"gn

0 60 120 180 240 300 360 /\/V\

dihedral angle - 0 60 120 180 240 300 360
: ) dihedral angle




(3) Ei (4) EA \\

- "0 60 120 180 240 300 360
60 120 180 240 300 360 dihedral angle

dihedral angle

[}

{5} Ei

80 120 180 240 300 360
dihedral angle

o

18. A system which, neither energy nor mass can be exchanged to its surrounding is called,

(1) Isolated system (2) Adiabatic system (3) Isothermal system
(4) Closed system (5) Open system -

19. Which of the following set of properties are not state properties?

(1) Both internal energy and density

(2) Both internal energy and specific volume
(3) Both height and temperature -

(4) Both chemical composition and viscosity
(5) Both heat and work o

20. Which of the followmg set of propertles comprise ent1rely of intensive thermodynamic
properties?
(1) Volume, Mass, Enthalpy
(2) Density, Viscosity, Internal energy
(3) Refractive Index, Internal Energy, Chemical potential
(4) Density, Surface tension, Chemical potential
(5) Gibbs free energy, Heat capacity (Cv), Chemical potential

21. Work done in a free expansion process of a gas into vacuum is,

(1) Zero  (2) minimum (.3.) - ve value (4) + ve value (5) None of the above

22. State which of the following statement is not true always |

(I} work can be expressed in terms of energy _
(2) asystem possesses only heat it does not possess any energy
(3) changes in State functions are perfect differentials

(4) all the spontaneous process are irreversible process

(5) temperature may affect the spontaneity of a process
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Use the following information in answering the following five multlple choice questions,23-
27. i

A student was given two clectrodes, A and B, represented by X(s) |X3+ (aq), NO; (aq) and

M(s)|MY(s)| Y*"(aq),Na™ (aq) , respectively, at 25°C -and 1 bar. He prepared a Galvanic cell

by electrically connecting the solution phases of A and B using a salt bridge. The electric
potentials of A and B were @, and ®, respectively. Elecirode potentials of A and B were E,

and Ey, respectively. It is known that E, > E;. At 25°C and 1 bar, the electric potential of the
standard hydrogen electrode (SHE) is @gyp .

.-
23. Consider the following cell diagrams proposed by the student for the -above mentioned cell.
() M()MY(s)]Y* (aq), Na* (aq) [X** (aq)[X(s)

(b) X)X @Y™ (aq), Na* (a) MY (5)| M(s)
© XEOX” @] @)MYE)|ME)
Cell diagrams out of (), (b) and (c), that could be used in representing the above cell are

(1) () and (b) only, (2) (@and(c)only. © - (3) @) and (c) only.
(4) All (a), (b) and (c). (5) None of the answers (1) (2) 3) or (4), is correct.

24. Consider the following statements about followmg the cell dIagram proposed by the
student. _

M(s)MY(s) | Y* (aq), Na* (aq)||N03 (a), X“ (aq) |X(s>
(a) The cell reaction assigned to it is M(s) + Y3 (aq) + X3+ (aq) — MY(s) + X(s).
{b) The anode reaction assigned to it is X(s) N X3+ (aq) +3¢.

(c) The cathode reaction assigned to it is MY(S) + 3e —> M)+ Y (ag).
The correct statement/s, out of (a), (b) and (c) above, are |

(1) (@)only. (2) (byonly. (3) (c)only. (4) (a),and (b)only.(5) (b)and (c)only.

25. Consider the following expressions for the emf, Ecel] , etssigned to the followiﬁg cell
diagram, proposed by the student.

M(s)[MY(s) |Y*(aq), Na* (aq)[NO; (aq), X** (aq) [X(s) - |
(3) Egq=FEp-E,. . (0}Ecen =E, —Ep. (€) B =P, Dg.

The correct relationships, out of (a), (b) and (¢) above, are

(1) (a) and (b) only. '(2) (a) and (c) only, (3) (b) and (¢) onljr.
(4) All (a), (b) and (c). (5) None of the answers (1), (2), (3) or (4), is cotrect.




26. Consider the following statements about the cell prepared by the student.
(a) B is the spontancous anode. i
(b) The electrons flow from B to A when they are connected by a conducting wire.
(c) B is the positive terminal.
The correct statements, out of (a), (b) and (c) above, are

(1) (a) and (b) only. (2) (a) and (c) only. (3) (b) and (c) only.
(4) All (a), (b)and (c).  (5) None of the answers (1), (2), (3) or (4), is correct.

27. Consider the following statements.

(a) At 25°C and 1 bar, the emf assigned to the cell diagram,

PU(O)[H (@) (1 ban){H" (80) (3., =1)[X* Lis B,
(0) Bp =0y~ Dy () Dy = 0.
The correct statements, out of (a), (b) and (c) above, are |
(1) (@)and (b)only.  (2) (a) and (c) only. (3) (b) and (c) only.

~ (4) All (a), (b) and (c). (5) None of the answers (1), (2) (3) or (4), is correct.

- 28, Wh1ch statement related to the hydroly51s of an organic chlonde in presence of large excess
of water through an elementary reaction is correct? :

RCI +H20 — ROH + HCI

(1) Molecularity and order of reaction both are 2
* (2) Molecularity is 2 but order of reaction is 1
(3) Molecularity is 1 but order of reaction is 2
©{4)Molecularity is 1 and order of reaction is also 1 e
(3) Neither molecularity nor the order can be judged by the gwen 1nformat10n

29 Activation energies and reaction energies for three redctions are as fdll_oWs:

(a) Ea =45%kJ/mol ; AH =- 25 kJ/mol
(b} Ea =35 kl/mol ; AH = - 10 kJ/mol
(c) Ea =55 kJ/mol ; AH= 10 kJ/mol

Assuming all collision factors are the same, the fastest and the slowest re'act'ion,r_egpec{ively are

(1) a,b @ac  (3)be (@) c,b (5) c.a

30. Which of the following statements for order of reaction is not correct?

(1) Order can be determined experimentally

(2) Order of a reaction is equal to the sum of the power of concentration terms in
differential rate law

(3) It is not affected with the stoichiometric coefficients of the reactants

(4) Order is always a positive whole number.

(5) Order and molecularity may take same values.

Copyrights Reserved,
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Section 11

Answer All Questions

1(a) Explain why the Bohr model of the hydrogen atom

(i) violate the Heisenberg; uncertainty principle ,
(ii) is applicable to He™ ion but not to neutral He atom
- (20 marks)

(b)(Q) Identify all terms in the Rydberg equation, -jl: = R{L —L} m.

n?  m?

(ii) What are the minimum values that can be taken by n and m respectively?
(iii) Explain the term “continuum” by referring to n and m values.
" (iv) Use the above equation to calculate the longest wavelength of the electromagnetic
radlatlon emitted in the Lyman series in the hydrogen emission spectrum
(35 marks)

(c) (1) How many photons from a radio source operating at a frequency of 8 x 103 Hz would
' be required to provide the same amount of energy as a single gamma-ray photon with
a frequency of 3 x 10'° Hz? :

(1 5 marks)

(d)(l) State the propertles of an electron associated with each of the followmg four quantu.m
‘ numbers #, I, my, and ms;. _ '

(i) Wnte a set of quantum numbers for each of the electrons with an # of 4 ina Se

atom.,
_ .(30 marks)

2. (a)(i) Define the term, ‘lattice energy’. '
(ii) Draw a fully labelled Born- Haber cycle for the formation of Can(s) erte the

expression for the lattice energy of Cal2(s) using the energy terms in the cycle
(30 marks)
(b) For each of the molecules, NH3 and NCl3, indicate using arrows, the direction of
polarities of bonds and the net dipole moment, if any. '
‘ . (20 marks)
(c)(i) Using the concept of hybridization, predict the geometry of PCls.
(ii) Draw the resonance structures for NO3™. - (20 marks)

{d)(i) Draw the molecular orbital energy diagram of Na. Calculate the bond order of Nj.
(ii) Draw and label the molecular orbitals formed by the overlap of two px orbitals and

two pz orbitals (z- axis is the inter- nuclear axis).
(30 marks)




3. Answer any TWO (02) parts from (2) — (c) s

(@ @

(i)

() )

(i)
(i)

© ®

Following reaction was found to be taking place in a single step.
CHsCH,—CI + OH ——» CHsCH,—OH + CI’

Write down the mechanism of this reaction.
Draw completely labeled energy diagram for this reaction.

Consider the following reaction.

Me Me Me

| ! , [
Me--(i‘,—CH=CH2 H_CI’_ Me—?~(|3HCHs Me—C')—CIIHCHs :
Me Me CI Cl Me
Minor product Maijor product

Giving the mechanism, explain the formation of the products and their relative
abundance.

‘ _ : (50 Marks)
Draw chair conformations of the following compound.

Cl

@,Br

- Giving reasons indicate which conformation is more stable.

: Indicating the pi‘iority of groups attached to the double bond (using numbers)

- according to Cahn-Ingold-Prolog rules determine the configuration of the double

“bond in each of the following alkenes as E or Z.

- Note: No marks are awarded if priority of groups is not indicated.

0 (I Fhs
cl. I 0=C  CH,
\ 7 \ /
/C=C\ /C=C\
Br CHCl, ' HOZIC CH,CH

(50 Marks)

Give the structures of the products A — D of the following reactions.

o s
S 1 peng 07
@ CH,CHBr - A

2. n-BuLiiTHF
P O*Br
() CHsCH,Br —» € — = p
2. CuBr




(i) Giving necessary reagents and conditions show how you would carry out any TWO .
(02) of the following conversions. ‘

Br Bra_
o g — O
O—-CECH — O*CE‘C—CHon

(11D CH3CH,CH=CH; ———> CH3CH,C=CH (50 marks)

4. Answer all parts (a), (b), (c), (d) and (€) |
(a) State the Mathematical expression for the first law of thermodynamics and define all the
terms involved. - (10 marks)

(b)Calculate the work done by the gas when one mole of an ideal gas expands from 1 dm® to 6

 dm® against a constant external pressure of 2 bar, (20 marks)

(¢) Calculate the final volume and the work done when 5 107 m? of a monoatomic ideal gas at
273 K expands isothermally and re_versibly:'ﬁ-om_ 10 bar to 1 bar pressure. (40 ma:rks)

(d) State the Mathematical expression for the ‘se"g:ond lia_w of thermodynamics and define all the
terms involved. R (10 marks)

¢) Calculate the entropy change that" occurs"\ir'heﬁ-s' moles of an ideal gas is heated from 27 °C

to 327 °C at standard atmosphenc pressure (Cvm of the gas = 20.786 J Kl mol ™)

(20 marks)
5. (a) Define the following as applied in'électfochénﬁstry.
(i) Electromotive force - (ii)Positive terminal of a cell
(iii) lonic strength of a solution : ' (15 marks)

(b) Zinc-bromide batteries are used in large scale solar energy production facilities. The two
electrode reactions with their standard electrode potentials are shown below.
Zn**(aq)+2e” — Zn(s) Bl =—0.763V
Br,(aq)+2¢” = 2Br (ag)  Ede =1.056V
The electrolyte is zinc bromide. Zinc and carbon rods are the negative and positive

terminals of each cell, respectively.
A small scale industrial plant uses a zinc bromide battery as the solar energy storage device.

The battery has 200 zinc-bromide cells connected in series. During its night shift, the
industrial - plant draws a constant current of 60 A from  this battery.

Assume that the battery is operated under standard conditions at 25°C in answering the
following questions. [Relative atomic mass: Zn = 65.4 and Br = 79.9]
(1) Write down the spontaneous anode, cathode and cell reactions.
(i)  Calculate the (absolute value of) emf of the battery (under the conditions it is
operated). |
(iii) Calculate the power delivered by the battery to the industrial plant.
10
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(iv) Giving reasons, state whether zinc (metal) is consumed or generated in the battery in
the above mentioned application and caldulate its rate of consumption or generation,

in units of mols™. (85 marks)

6(a) Consider the following gas phase reaction: Na(g) + Hz(g) — NHs(g)
Write mathematical expressions that show the relationship of the disappearance of the
reactants and the appearance of the products. (30 marks)

(b) Potential energy diagrams for a catalyzed and unanalyzed pathways of a reaction i% shown
in the diagram below.

Identify the following in terms of A,B,C,D and E

(i) The activation energy of the uncatalyzed forward reactlon

(if) The activation energy of the catalyzed reverse reactlon

(iii) Enthalpy change for the forward reaction. : :

(1v) Is the forward reaction exothermic or endothermw‘? Explam ' - (30 marks)

(c) The rate constant of the reaction,

2HgCL +C2042- —»2CO02(g) + HgCh (s) +2Cl- is followed by measuring
the number of moles of Hg2Cl that precipitate.

Expt | HgClL: / mol dm —3 | C204 27/ mol dm -3 | Initial Rate/ mol dm -3 min™

tn

1 0.0836 T 0.202 052x 104 ., |
2 0.0836 0.404 2.08x10-4 -
3 0.0418 0.404 1.06x 10 -4

(i) Write down the rate equation for the reaction, expressing the rate in differential form.
(i1) Deduce the order of the reaction with respect to HgClz, and with respeét to C204 %"
(iii)What is the overall order? | |

(iv)Calculate the Val_ue of the rate constant and state its units if any.

s
. Copyrights Reserved. ¢ 44O ImarKs)
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GupbapBiwenBlst FHWme FbEpl DE0605! FaBOIGEST  Sheu6H,
(1) a wi@w (2) b wiEw
(3) ¢ @b 4 awyb b wb wlLEL

(5) a wb c ujb wWLED

ﬂaﬁrsu@snsmang‘a@sﬁ U@ pebeeTd  E)H(LPensaHBIBeneLlsnLLL psodhdaml 61517
(1) CO, (2) BF; (3 SO0;
(4)  NEs (5) CCl

Usreumelsiaubmiles Brepsl sigasHlamer 2 el apsobdam wWrg?
(1) ICl (2) PCl (3) SF,
4 ICis (5 KeFy ‘ ‘

CaFy @it owo@sseon B0p sriu Betang. @rig Ca’ bhpib F oL
SILGTHETHEE 60 aTemissi (Lpenméu, '

(1) 4,8
4) 6,6

CH: upmiw = _siisniowinss SnBml SI60e0H FnbBisheel 615 gg{sﬁm@ stemel. 7
(a) @& sIlLs éﬂﬂa’a&mmm R GH6EUFEVEN60. l

(b) @& mrEpd engaSSenet 2 ML I

() @oHa oW Digy Sp SE»SUUU@LE@J 9 SN

(d) H-C-H demewniys Garemid 90° suei.

Fiflres efienL.

(1) a ww b wyp w G (2) b wpb c upp wWLFD




10.

11.

12.

13,

4

(3) c upp d wd wLED 4 d wubp a upd wl G

(5) a, b, ¢ sFwen w BHd

02 apsudsnml u,rb@u_f D _GIHENIOWITGN FaBEl SI60sVEH Fpmibsaaman Osifley GFuls ?
(a) @san Llemewiii} surﬂ;sma: 2 SuEID. ‘

(b) SurErhs GUIsSLmLILE.

() @& CO @By & GeubhHlyans 2 sl6rg. L

(& @gam @m&sws@ @Lﬂmmeo @soggleie @mmmsmwuu

2 1 —
Uls (3'*1.'52 ‘525 0*25 O2pz TﬁZp)cz*RZpy n* px = 'E*Zpy SLGLD.

Fflurren sfmL.

(1) a upp b uyd wlGb “(2) b wyb c wb wiEd
(3) cupp d wb wLEH _ 4) dwyd a wybd wi G
(5) a; b, € ég,ﬂumr 1oL (B | o ' |

Ny (posmmfiBE FI0 BeosHIams 2 66N Apeobsaml DIVVH! S oS,
(@ Oz (b) . NO (e CO (d) CN-—
Fflwrenr mfﬂama_ I B |

() awyp b Mw LDL.(SID . (2) bup —c. uph wl @B .

3) b d wio w @ (4) d widb a wb WEWD

(5) &, b, aue G0 R

Ljismem@w &Lg;@sn surru.ws&smﬂm) S EEFIYU Gasrre_z’,lﬁsmeu o_GDLIL GUTWE] Y6,

(1) ®Gwrsr (Neon) e (2) Y B (Argon) (3) =&l si (Krypton)
(4) GeGsmman. (Xenon) '-i(jS‘) yGLnsit (Radon)

Hibs GenlHeneoss LML Lilsmen@w FnBBIEHMeT HHSHIS.

(2) STUSEILIETSET (Carbamons) GG sp seolUsmL b IO aungel &irisi
@ HemeodsiT UG : ,

(b) =risirEeTTISE (Carbenes) Bre0gFlre. @smmurf@mm ALDENEDIGHETIEHSITATT asrrueur
Bemt_HeneVEET S, .

(¢) ar@ursmmweissit (Carbocations) gl sp? GELILEDL B HeT oUlgel SHILIET
BanL BleneusEeT LD
Fflwire Fabol OI6LE0E SnBRIKbEST Seu6m,

(1) awbd b wd w' G’ (2) b upd c upb MG

(3) awyd c upb wLEGWD (4) a wi(@w
(5) ¢ wl@Ew
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14. Consider the following reaction.
Lerenpld STHEEHMS HHSHISE.

OZN—QCI + NaOH ———> OZN—Q—OH

NO, NO, -

B FHBOTENE,

(1} s@BILLEY Flited SroHsID. . .
(2) @eopHyeit BTLLED Fnl L0 HTHHLD.

(3) @evsdger BILe LTHuY.G sréasD.

(4) =@ BriLsd Urdul G srdsw.

L(5) ress srHsw.

15, Ueweumd snbpusbsberied Fflwimesgi,
(1) Brensted-Lowry G&msTenalulg BITals SIHe0TS HHSEOTD.
(2) Brensted-Lowry Gsreitenasiiig GUTGTTsl apyGemmenyl (B SIDGONE SHEHEID.
(3) Lewis Gamsiasluy BITeidl SOleVwTs SHHSHEORID,
4) Lewis Garsisnsiing oGLTafUToITaG : SIO6UDTE SHHEETLD.

(5) Bransted-Lowry G&msiisnsluy oiadlatiub GGammenT{d Suflenns SHGHeorid.

16. \Ssia@d Csreoada TUPAC QLWISE,
?r _C!:HB |
CHoCHC=CHCHCH;
CH,  CH,CHj,
(1) 2,3,5-trimethyl-1-bromo-3-heptene
(2) 1-bromo-5-ethyl-2,3-dimethyl-3-hexene
(3) S5-ethyl-2,3-dimethyl-1-bromo-3-hexene
(4) 6-bromo-2-ethyl-4,5-dimethyl-3-hexene -
(5) 1-bromo-2,3,5-trimethyl-3-heptene
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4

17. ugU(SQsaﬂsér (CH;CH2CH3) C1—C: Lswsniifsir siphéieg 0say QUrmbHoTear
FHH FESMenIULLD,

(1) F (2) F4
4] &80 120 180 240 300 360 0 60 120 180 240 300 360
dihedral angle ) dl'ph\edral angle
(3) E4 4)
\

G &0 120 180 240 300 360 ) 80 120 180 240 300 360 |
dihedral angle dihedral angle
(5) E)

0 80 120 180 240 300 360
e wT s et el arigle -

A B

18. F&E lenunpd FL.SHnSUD @g}@mﬁﬂ u[ﬂmrrggmrrg) G]@rr@@ 6 GUGMIT I é{mwasasuu(Bw’?
(1) selwurdsinl. (ag,rr@gs‘i ‘ -

- (2) Gomelsbeor LHTGEH
(3} Fwleis COHIES '
@) wow Gered
(5) Pmwbs LETGS

19. Lieiteughld CET@sHlseien, HeneoriLIaBLIGSET ;é;si)_sprrg QEr@al e15?
(1) ocioflieGEess wbmD SILFbH auin SIoidn.
Q) e st Groe wHpD SmmTe QB BTG
3) s wph wHpD Gelumn L BraTEL.
4 Grstwen &G WHOIL UTGHSHme Lbliul GrediLo.
(5) Geuwlud whopd Ceneneo alu EyeiiBl.
20, dsirengpo GETEGHISaED, G_:\lafr_ﬁeqafrr'g Olantiaiiish LIsmL | SHensi @@smmmrraa
o _elem_salu QETgs agl?
(1) =sameuensy, slemfley, QeulILisysTEHens
2) oLjssH, un@gy,&)a&rmb, o siafl BFFHA
(3} whnbGasD, o e GFFsEs. BTN WSS




00

4
4) siLysg), Gwpuriiiopelos, EIFTWT SHPHHLD
(3) &nfen swrgen Fhd, Ga Qarersiensy (Cv), Grsmusy oKpSSLD.

21. GeambpfiLd gemiansT aumysish swurgar alfells apsod @&u.;u.nuu@w Barsmen e,

(1) wesgud
(2) @opbs ULSID
(3) 1wseB GUBILE 3

(4) Bpj Gupwg
(5) Gudempw siEaD SieTml

22,  Uecumeuanmeumbpiled sIFFHSIIILIGIIID 2 _GHIEDIOWIBRBE FBBIE DIENIDEUSI,
(1) Caumeowrnss FeHbsra USHHH CaeliubhHs (Lpiglb.

(2) o OsTeSwunaz, Galusms WLED CaTEigGEGn Curd SiB ahHbisumH
FaHHEUWLD GBI Sl Sl.

(3) dlmegeEmgbur® sTiisd qmu@w mrrmmrasasenrrsﬁr@ snsmasu_‘ﬂl_asahtgu_l@

(4) awveor FLITSsMOTeT QFWET (LPeBEEHD LEEHLD g;smemmmmm QFWwIeiapsmnm
caj,@jLD.

(5) om Gswsiipspuied HULTS Heian LTI @sn’ﬂju,rﬂsmmujiéarrﬁia
LT BB &SI 60D,

Lieieumld HHa0HEeT LILSILIGSSE SIBSHINEGL m aanEsensGh almLwealsEs.
LDTEIaLsT HaEISE A, B s @pai® ssumisst syou Bsiater. Swwa 25 °C
wom 1 bar @b (penpeL X(s)‘X“(aq), NO3(aq) wBoid

'M(s)|MY('S)|Y3_(aq),Na+(aq) AaT GRESIGST LI Geiengl. owever A, B

o EsIBHs HmIFsusamet 2 LLliTeSSemen LIWaLBHS - Wleieiwsd FHlulsd
BDEMILILSST ApeUDTH @ HEUCUTENSH0DHNS HITHHBHTE. A, B adwebpisn

W phERSS Wwmplu ®,, @y @G A, B quslwabled Wseum Siohsmisei
weopbu E,, Ep ewob. E, >Ep e spfwincig. 25 °C wimpie 1 bar @b Huio

mmisen Wisieuruler (SHE) Weianiphgib Pggr UG-

23. QGuhesmiul L SaHSBE wWiramasnTsd wpsGiorgulin’ L -Ussim o
HEORIHTLL RIS HHEHRD Qmmsiis.

@ ME)MYE)|Y™ (aq), Na" (aq)[X* (aq)[X(s)
®) XX @Y (ag), Na* (aq) MY (S M(s)
© XX ()| Y* @ MYE)|ME)

(a), (b), (c) mBw sSevenenTULBIB6Tsd CoBdmlilill. HeodHglensu SISBHIHHET L.

LI S HH QIS
(1) a upd b Wb wLEO (2) a wd ¢ upp WD
(3) b wr c updb WG 4) ab,c swaBEHID

-

A

26




24,

25.

26.

(5) a,b,c,d simaihHid-LTemLw.

LD TEBOTEUETIT 60 @sﬁr(amrr@u_luus'_L_ {ﬂé&rs&@ﬁ HEVAIGHTLILLD  GlghITLiyLimsT Lj!ﬁ'&TG)J@Lb.
FaBIIHHE0sT SHSDHIH GCBmeis.

M(s)|MY(s) [¥*"(aq), Na* (a) [NO3 (aa), X* (3) X (5)
(2) oBHE ARSIl smdsresn M(s)+ Y (ag)+X* (ag) > MY(s) +X(s)
(b) ownG ouphslU L G (h Srbsl X(S)AX3+(aq)+3e' '
() oEBe apBslu L &S6ETN S SHhED MY(S)+38_~>M(S)+Y3-taq)
Gumsamiul L (a), (b), () syfweummsh Emu_msm aai / SnBBIGS6T

(1) a wli@d ‘ 2) b it (1D

(3) ¢ wiB® _ 4 a LL[LD b u_;u) wl_@w
(5) bugp ¢ wyb LLGD

LIeiTauBLD  HE0 mjsmgULgﬁlsm uﬂ@eﬁ] Eceit @g}@ LOTGRTGUETT6L) @em@wrr@u_luu;_l_
UisiieuqpLd GeusliliT(Gaeman  SHSHHBEETIE

M(s)MY(s) [Y* (aq), Na* () [NO3(ag), X (a0) [X(6)
® Buy=Fg~Ea |
() Eea=Ex—Ep

(©) Eaq=0,-%g : ‘

Gupempi L (a), (b), (). yFileuBisd Eg‘]wrrsm BT LIEB6T

() a up b up wCHD - . (2) a wb c upp wiGD
(3)' bupp ¢ Wb WD o @) abc smanrssId

(5) a,b,c,d smambgID Tmip.

LOITSRTGUGNTED SIUIIL L. HevLD Qe L ﬂmm@m FBpSEmET SHEEHD Qepieiizs.
(a) B ayemam swrgen oiGsme@ ' : h

(b) &b ulemsd BmandEGd GUILS @sog,a;‘];rsm&,m B &simba A Sbg wmujb.
(c) B syemmi Gpi (wigeiiLib.

CuBsmpliilL (a), -'(b), (c) sswenmllesd afluires FmBHIGET. )

(1) a u41b.‘ b up Lﬁi‘;@tb (2) a upb ¢ Wb WEED

(3) b upp ¢ W LD (4) a,b,c snarHHID

(3) a,b,c,d simandgid Ulemp.
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27.

28.

29.

30.

Uishiaupld daBBidbHemst SmSHHEDH Csnsis

(2) 25°C wppid 1 bar @ev, Pi(s)[Hy(g) ( bar)]H*(aq)(aH,(aq):1)||X3+(aq),]X(s)
SIEDID &6V AIETLIL HEBE aupmisinL. 16.E6.6f Siengt Ea gu@io.

(b) Ep =®0p - Dy

() Dy =0. .
GpanpiutL. (a), (b), (c) edwabhsd Fhrer swhussr.

(I) a updb b upp w G (2) a wbd c upp wIGw

(3) bupw ¢ ub w Gw - (4) ab,c smasgb

(3) a,b,c,d wismemdgnd L.

stafly SnbsbPlar m s, Bgawurar B opsiefameouis BOLOLBIED 85 Hew

GCsTTenILI968 BFLGLL) BT urer 1 TeisuEb Fa3pIbaaied o sileanlowimangl,
RCl+H;0 — ROH + HC!

(1) wesmppsdps wHBD STEssHH aflms U GraGh 2 oG,

(2)  wesEmbRISADE 2, e SrHsssr aflng 1 sy@ib.

3) wewsmppbAust 1, aemd sréssdda aflos 2 .

4) wesmpmbsna 1, LoD STHssHH6E suﬁ‘ism&u_ir.b 1 s&w.

(5) sIIULL pEesEmaTs QETamE @ma‘s&a@@tjﬁmsﬂ LBBID  HTHEGEHN60
suflens eetiien Lml Swreles (pguITE.

eyl HIHERIBESGHW gaIBFsHo6T LHHID HTHs Qsmjusumi@e,ﬁmmsﬁ

GTGHLIGTT  SFLILI L 6TT6TT6. :

(a) Ea=45kJ/imol AH=-25kJ/mol

(b) Ea=35kJimol AH=-10kJ/mol

(¢} Ea=55kl/mol AH= 10k¥mol

DIDADE BLOTHINES STTONGEHD FOG §a1H BB, Bsa eheoTaTe
DBEILD WEed CLoGHIeITe & &kIssi (psmmpu,
(1) a upp b upd wi Gb (2) a wd ¢ upp wED ‘

(3) b wbd c updp wH 4) cwp b upp wLED
5 ¢ b a wb WG

Brabe aflos ubBw 1I@0GD FBmbsefsd IRemipwireoigs o117
(1) s aflnswras LRGN Hmen FEWiTs Srwreafssin. ipgu|b.

(2) prés aflmsuran simsuiLs HHs srésals efeulsi LEdley’ LSS
SIBEGH6M6N Tl BHABTMEEGHE FLOG - SYGHLD. :

(3) Bm srHa g Usoner @ewssAsmed LITGIILEDL LTI
(4) afleswramgs siGUTEE CBf (P siemtemTS STemUUBLD.

(5) suflews wHHWD ApbamBESHBE e 6r CUBIOTATSmS,
GlErenTgipdbEad (1plgu b,




01.

(a)

®)

©

(d)

Ugg I
(UNBgIMISSILGD Hireon 2 msnﬁﬂ_&;g)ﬂwrrsom)

6TeL6OT  eNianmab &eMfHELD aﬂsml_maﬂ&is@&.

®BIFen sigelberer Gy orgifus Gmm_Furen U6ty heusiieumbenns el @,
(B BEFLfeonns sHsmIGms BREGHE.
(i) He" swgmées CUImBSID LamTed BEKsnsy He SIEIaiBE CUTGHHSTE.

(20 Marks)

) A ebBursasi FLOGHILITLIQEVISTTON  SIHaiThSl LSRIGMSTID GiD &6,

1 1 1 )
7 *R_[;;T;?]m‘

() n whmb m GHe THEEEm:IL DBl BT DB GDBHES

QLI eI sr6TT (yjsmm@m__&;@és ?

(iii) @Lg,(?@,g;ﬂ:f_qul;:; ;EILDSI?‘TLI[{_I_'_IQE;D"[: (PsULD .‘ggg‘;s&r BIe0s0 Bimionsnevullsii LeiisTEs
B Belsa ‘@mﬂ@@m EDEVIDEHT ’Q_&':Ifl_’LLﬂsﬁT__ SIFFIQUl  SIMEVBETIE S Bl G .

(30 Marks)

(i) Q&s'mar B gsfullst sismsuBsmb 525 nm G sTans, SIHET aﬁsgmm'
C ereusmetilad  H(mab.

(i) 3x10"Hz Bopguemw gm s smor (gamma-ray) s&flsr Gum GL meir

CsremiBsiien SiBpwene| Fafow GUpsHe, 8 x 105 Hz Sigmeiied Buinbigib

CroBuir epeuds slifisir. sibmHaman GLITL GL Teimei EHmanl ILGD ?

(20 Marks)

(i) n 1, my oo m, N ,rBIrrs&r@ FhHEF OF T Gh_ 681 &5 (6T L_gmLD QUBTLLjsnLLL

Bevd@iremstt LI imenen OeusiBoumna -&ms.

(i) Se oimuelsr 7 @e CupNoTanDd 4 QS5 QHEGL QUTWE, POGTTg -
QeosFlrefengid F&sF0FM OL s eien QBTHLIDHL T1pHIS.

(30 Marks)

10




02.

(a)

(b)

(©)

S @

03.

(2)

(1) “omosfssd” d@b USHMS cmsmrrujg'ués@aa.
(i) CaFa(s) £ 2 @oundEe HHaTe @@éﬁ)mu_nram [AIWITE g T [
GuTTel - gUT FHBISHMD eNanTH. FoHBTHIIGU6NET FhF LGRS FTILINS
CaF2(s) @sit srevss sHHuTen QeaueliLm el SIS,
(30 Marks)
.
NH; wpgio NCli edu gaiaun® apassmpsefangib, Lepsiiiseflsd

(penaaBEHImOUlsST Sy who GHmiu PmpemaabHpaiss Hns BILMmeY
STeCILGST, SeuBpls St SbUSGN dapeoid GOHHIGHTLH5.

(20 Marks)

() ssoiny e aeiambanals owglumiuls, PCls @6t angad umnd ei&sy
FaI. : . . -

(i) NOs~ e Ufleydbsl L aiolilibenst eHenT . "
: (20 Marks)

@) No Bt qpovbmip @Uimed o685 owgLLSms. eieys. N @éir LBeveniii|
auflansamuulld Has&HS. ' ‘

() B p guBpossT Epd B P @ifpsseer GoEOLIGHEmEuIEHS
5 BTG Apsubmpn @UBHesmen aeibal QLRGBS (2 Es YUE &6
Benl SIFH SUGID.) '

(30 Marks)

i

(2) Ger_dmd (C) aumpwrer LGHsshs goHEID Bm (02) Lessamse
silamL_ el &6 & . '
(1) ﬂGﬁTG).I@tD- Froon b Ligulsd BEmL GLIEIEIBHTE BemLLICILIL B6TTerel.
CHsCHg—C| +  OH e cmeﬂﬁ-—row oQ e

AHETHEHHADEGBIL HIBS QUTHIPSHBEDU TAQHIS:

B HTEHEHAMETE (PIYENIOUITE GILILT GUBEILLL FHEH QIDILLSMmES
QU .

(i) Jeisuple STbSHMS HHHIS.

J\Ille HCI I\ifle l\la‘le ‘
Me*({,— CH=CH, —— - Me~(l3-—?HCH3 Me—(IZ—CIEHCH3
Me Ie Cl Cl Me

Minor product Major product

HTHSEUTTHLPMBEMIL  CUPRIGE. DIHDIL-6i elemeneyBeiia -2 _(heuTsHHld LB,
Seunman Frif FHluled aarrmmﬂu(BLb Sene] Umpfuil  eflersE;s. - ‘
- o © (50 Marks)

44
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:'.-'J
By () Uesumd Griemeuuisi Sy SHWHALMESMET cUGHIS.
Cl

@,Br

(i) a& swonmd o mend 2 M SQLE CEILGMmaT SHITERIEET HhE GOINDSE.

(i) Gylenl (1 Wsmamiy el QensmbsiILL BelsT gl LEsEhheTan (pagiflatosmer
BN (aedsmen LweLGHsS) Cahn-Ingold - Prolog ‘silg)semésmiow
Uesteumie @eiGeutm oihaafad srsmiuGn @rleol (Teneuwril)
2_meusnielimanstt B sisbeesl Z etam sjoreiidas sl Bs.

) UV FHa

\ Cl /CI =C\ CHa
/C= C\ /C=C\ .
Br CHC'Z HOzc CH20H

GO Fal LRIGEHHST @@T@Jrﬂmweﬁm GG &HLL.UULsﬁls\Jsmsnmrruj]sur Usiterflaeit
SULPMISELILIL LML TF.

(50 Marks) -

(¢} (1) UJeermd srssmusslon, A QsMisésd D erurar sLLenoisasT. Hpes.

0
CHs 4 ppp, 07
() CHaCHBr

: = A - B
- . 2. n-BuLifTHF
. 1.Li Q‘Br
(I} CHiCHBr — € &
7 2. CuBr

(i) Commenunen GConssmen’t QLITGHL. Sensiib, QUITGSHSILTET KLIbSM6THENILID
SheuHe apeold 1eauplo wiBEssled gCoHepie - GiFangenar (02) seilsum
BLAGIENT eTand ST_HH.

Br | Br |
O Q/ — - \O .
(1L} O—CECH S OCEC—CHZOH

(T CH3CH,CH=CHy —— CH5CH,C=CH

(50 Marks) -
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)
04. (a),(b), (c), (d) whpw (e) YW SMHE UGHGEHHGW oL LelSEGs.
(a) GelusluissalugssTs (WHeomd elgfuls menig GeueflULT . HEHS. SiHHI_6
OBQUGTOT DIMETHSH| VHBIBENGTUD  6UHT LTS EHS.
(10 Marks)
(by 2bar wrmr Gsnsrﬂmgg)ds&,g‘,ﬂrb@ ag@ire 1 mol @eoldw sumyeuneng 1 dm® @ed

Gebs 6 dm® ge alflaun Gurg, Gnmuaurrsu GEinniuy. Gaamsvsnuigs
B &S L

(20 Marks)

(€} 5x107%m® saeeamiw grgm Beolfu amupirag 10 bar SipsEs6EBHS!
1 bar sypssesAnG, 273 K @b solsuln whpe eisHeitemowirs sliflaent b
Gurg GELWOLLL. Gasnen LBBID BEHIF HaalsTey Sy FLeuBmnm Sallbgs.

{40 Marks)
""(d’)'“‘}-" @snuumﬂwas&.mﬂmg&&nsm @pswt M eNFuler memilgsd @Bsﬁsn}smmu_l ;5@55 é;@gn_em
ag@nﬂreﬂ DEDTHE! LISHRIGENETILED eI LGIGEHS.
o (10 Marks)

(é) Blue susiliosmi_ss SpEEHIs 5 aped anyeuras 27 °C B Bmpa 327 °C
: @fe Geulutpmudalsins (Surr@ ap@Eylend (Entropy) lonpmsalenet asemﬂ&@as
(eurwgefeit Cym = 20.786 T K mol'!)

. o . @0 Marks)

05.
(a) Weielysmusmaliuedsd LUSTUGSSILIGD LISIGASRIBME aIMILBSEGS.
(1) deefues elens (Electromotive force)
(i) seussenr Cwy (pgeliLid
(ili) s geimbs S susilento _
- : ' - (ISAwMarks)
(b} urflwerefeonsn GfFFsEH o BusSlEsilsd BHrE LGITEDLH H6uD

LIWGHLIRSHSIUBH e, B QEHTLIUmLL B WeienTiild SHrbEhBEHD
SiumBPBETar Bl el SpHeHmsEnD S6p HIULL_HsiTersa.

Zn™ (aq) +2¢” — Zn(s) Ely =—0.763V
Br,(aq)+2¢” —2Br (aq)  Ej, =1.056V

@i OETLIEGEUrmST Bres LGrTenwl (§ @b, BiHD IDBIID SILGT sTaiLie
wenmpBw @atsuTm ®eoshIlenhild wemm WHmD G (el BB HLEGLD.

dflwenelevrst Gemimarensy @sinfed, @i FoHglapll CrLiMIBHETS B
L](BD'H“SU‘JLDI_(B ascmg@]smsm LU SHEAGME. @dboend opensl CeTLgFSins

13




06.

(2)

)

- 00126

i

@anembsiiiL. 200 Bra (EITmWLE Heomsenen @M@ﬁr@sﬁsﬂ’;j. @rey GBI

Cemibaramsy Gubssdneg 60 A seb wrmr bidmear Gbssbhseh Bimba
CUBBIS CETaTE RN

Heteumid allemsboserse almiweflusng sl s B Bllbhmensealsd
25°C Gauiufsneoutisd QruBLBHSILGSH B soud CETsis. [Friapeobambnis
Henfley : Zn— 654 ; Br—79.9]

(i) awrden oGomip, SCHTLE WBMID HH STHBHRIBEDT 6({DHIS.

(i) =sevgPar O.G.6f s FRwmer GCLUMIDTETSHME HEwMEHEG5. (@Eu_r,r;rju@_&,g;ﬂu@b
BLbHenauilsr &) :

(i) seuhHearrsd QFHMPBFTMDEG MPRIBLILIGILD QuEEN HeniidbEH.

(iv) Gobsmmriy L HySurssHsd, SaSHH@IT BIHD REFULEH@BET SHH
o_(KanEEILEHESIBEST sl SNTWiD HbhH e heghd.
HSIIUGD Sisbeod 2 GHamssiIUpn aissHms mols™! seflé@Es.

(85 Marks)

Uelteu(RID umL| ZHeNSHenS g)rréﬁgsmg HBEIE.
Nig) + 3Fa(g) —2NHs(g)

ellenerieymsil @ (HeUTHE0 LOBEID Ejrr._s‘saS]eEsﬁ SiPlalenL Hed o aieuBsalem uilsorest
GsmLifsnl QeusilUBSHID SalBHEF FeAUTLOL HhH.

(30 Marks)

HEGBHD GefBoeTen 2amEalBHSIUIL LBBID 2a&SEUUGHSBUILLTS
SHIBELLNDSHET6 SpEHF FEH suenTULD HG SHFULL HelTrHl.
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Fprction Progress

A,B,C,D wppuy E srjutar ughisafsd Uedaimaameanmn GSsmd oremds. .
(1) ea&sslLUBHSILLTS (PHSTHSHDHIDETE sJeubhsHa.

(i) esmdEsLUBHSULLL OBSIEESBBHT6T GauBFHS.

(ill) (PBETEEHSBET  CleulILeysTiEnmn Lorrg"s_r_erb.

(iv) WheTsswreag Hebull HTHEWT Siebsogs Lmbsautit &irbsor 7
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(30 Marks)
(€) gréstlwrsrylsr grasafs wrmped %m@,
2HgCh + C2:04> —  2CO0xg) + HgCh(s) + 2CI
efipLgud HgoCle @it apsd siamitenlldenamenis eiemiugsanen CLI Y :

GUmULGSlsmE).
.
LifiGsngenan | HgCl / mol dm ~? | C204 % /mol dm “? | GeT_ds sfsn / mol dm ~* min™
[ 0.0836 0.202 | 0.52x 10 -4
\ 2 . 0.0836 0404 2.08x 104
3 C0.0418 0.404 1.06x10-4

(D). sréesdiperen FreEseins FwEUTT L SUpEIE. HTHE iBHma
suemaWil UL enigeflsh GeuaitILBoHE)s.

(i) HgCL smjursews, C204 Frjuised sisssda Shs ouflmsmu H(HE.
(i) Qurss suflens wirs ? '

- (V)  sraseis wimeiulsr CupoTaBas SNBGHS. HBE D0G Bplnisi
S @gﬂﬂﬁ@a’;. ; -

k;(40 Marks)
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