Q4 For which of the following change AH # AU ?

Q.2

Qa3.

Q/ Using the following information calculate the heat of formation of CH o

a5

= (A)-238.6 (B)253.2 (C)238.7 D) 226.7
e heats of formation of CO,(g) and H,0(1) are -394 kJ/mole and —285.8 kJ/mole respectively &

TE——

(A)H, (g) +1, (89— 2HI (g) (B) HCI (aq)+ NaOH(aq) ——> NaCl(aq) + H,0())

(C) C(s) + 0,(g) —> CO,(g) (DX, ()+ 3Hy(e) —> 2NHy(@)

Which of the following equations represents areaction that provides the heat of formation of CH,C1?

(A) C(s) + HCI(g) + H,(g) - CH,Cl(g) (B) C(s) + 3/2 H,(g) + 1/2 Cl(g) - CH,Cl(g)
(©) C(s) +3 H(g) + Cl(g) » CH,Cl(g) (D) CH,(g) + Cl,(g) -» CH,Cl(g) + HCl(g)

Use the given standard enthalpies of formation to determine the heat of reaction of the following
reaction:

TiCl(g) + 2 H,0(g) »TiO,(g) + 4 HCl(g)

AH® TiCl,(g) = ~763.2 k¥/mole AH®, TIO (g) = ~944.7 ki/mole
AH® H,0(g) = -241.8 kJ/mole AHC HCl(g) =-92.3 kJ/mole
(A)-278.1 (B) +369.2 (C)+67.1 (Dy-67.1

ur‘.

CH,(g) +2 0,(g) » CO,(g) +2 H,0(D)

AH® = — 890.4 kJ
AH®, CO,(g) =—393.5 kl/mole AH® H,0(I) = - 285.9 kJ/mole
(A)-98.6 (B)-65.5 .(}2)}}1—74.9 (D)-43.5

The heats of formation of CO,(g) and H,0(1) are -394 kJ/mole and —285.8 kJ/mole respectively
Using the data for the following combustion reaction, calculate the heat of formation of C,H,(g).

2C,H,(g) +50,(g) >4 CO,(g) +2 H,O(1)
AH® =-2601 kJ

AH, o ion [CsHo(2)] =—2221.6 kI. Then calculate the heat of formation of C,Hy(g).

32122 (B)-143.3 (C) 185.4 %—103.6 A TR
/7 The standard enthalpy of formation of ammonia gas is - - \ gl

>

Q.8

A
Given : N,H,(g) + Hy(g) ——>2NH, (g) ; AH, =—40kJ/mol - SR

b

AH,[N,H,(g)] = -120kJ/mol
(A) —60 (B)-180 (©)40 (DY
}NO () J\j CJ.., Y MO - OF ) “E'(
2NO,(g) = N,O,(g) 2 e ) Ab g (Mo ) =9]cou
AUof [N204(g)] = 2kcal/ mole ~ £ = 2 '2b Uf: (NOLCS') JiNZ(j) - 02. £9) o 'T\j""z'__ )
and AU°__ . = —16 kcal /mol then calculate AHC e O NO, at 727°C a ’5‘_(?%:5 R
(A) 9 keal /mol (B) 4.5 kceal /mol (C) 8 keal /mol '

; . i _ (D) 10 keal /mol
Study the following thermochemical equations : A 3800 =+

A>B ; AH =+ 100kcal ONp(RY—Drgta ) = Je
B‘—)C 1 AH = — 80kcal 6\7’9

The correct order of enthalpies of formation of A, B and Bis -pD —ac AWSEEED

o e % »
C Obp(EL = BPs (h k-
(A)A<B<C (BYA<C<B (C)C<A<B F @R <l

14




5/

AT B S A T A A Al sl s i b - o

] hat amount i .
2 unt of heat energy (kJ) is released in the combustion of 12.0 g of C,H, at latm constant pres-

sure.
(Atomic weights: C=12 H=1,0= 16). S Kt N el
C,H,(g) +4 0,(g) » 3 CO,(g) +2 H,0(l o
AH® = —1939.1 kJ o : o
AA)T25 (B) 504 (C) 783 (D) 581.73

Q<11 The bond dissociation energy of gaseous H,, C1, and HCl are 104, 58 and 103 keal mol-' respectively.
The enthalpy of formation for HCI gas will be :-

. (B)=22.0 keal (C) 22.0 keal (D) 44.0 keal
Q.12 The enthalpy change for the following reaction is 513 kJ. Calculate the average Cl —F bond energy.
CIF,(g) - Cl(g) + 3 F(g)
(A) 1542 (B) 88 © 171 e
Q.13 The reaction CH,(g) + Cl,(g) —> CH,Cl(g) + HCI(g) has AH =25 kCal.
T P
Bond ch HMT’) B S ik, A H b
Bond | Enthalpy ‘ 2C3) 23
kcal '2‘:5 = (‘Eff(cwl"')r;",’l—f)‘ ‘\ ,_’/‘/: LA=ts | o
€c_a 84 () ~ (n-
S 103 suicmal b *Ltj )= 3 4§+ 102
8C—H X 2\ 'f‘,
€cal y 9 =
X:y=9:5

From the given data, what is the bond enthalpy of CI—Cl bond
(A) 70 kCal (B) 80 kCal (C) 67.75 kCal (D) 57.75 kCal
Q.14 If x, x, and x; are enthalpies of H-H, O=0 and O-H bonds respectively, and x, is the enthalpy of
vaporisation of water, estimate the standard enthalpy of combustion of hydrogen
Hacg) + Vo, cg) — Heolth F) cAR)dE (070 ) —((20-h)toNn sl (10 oyl

(A) x +ﬁ—2x +x (B) x +i7'——2x —X ©)x +—2 _x.+x (D) 2x,—x ot
1 3774 B9 atotd T g R e

Q.15 The enthalpy change at 298K for decomposition is gii;en in following steps- et
Step-1:H,0(2) > H,,*OH(g)AH=498kJ/mol" 4(/ Ao plwitele by &

a—

Step-2:0H(g) - H ,7O(g)AH = 428kJ/mol! gl e i sl il 4 ¢
Then value of mean bond enthalpy of O-H bond will be - ' ‘
(A) 498 kJ/mol (B) 463kJ/mol (C) 428 kJ/mol (D) 70 kJ/mol

Q.16 NH,(g) + 3Cl,(g) - NCl;(g) + 3HCI (g); -AH, A Wi, Jeh A e,

N,(g) + 3H,(g) — 2NH,(g); AH, Téf
H,(g) + Cl,(g) - 2HCI (g) ; AH, |
The enthalpy of formation of NCl, (g) in the terms of AH,, AH, and AH, is

£ AH, 3 AH, 3
. AH, 3
(C) AHf = AH] = —2 _EAH:‘; (D) None




Q.17 The enthalpy changes of the following reactions at 27°C are
plais

1 3
Na(s) + 5 Cl, (g) —> NaCl (s) AH=-411klmol . pu +

H,(g) + 8 (s) + 20, (g) — H,SO, () AH =-811 kJ/mol
2Na(s) + S(s) + 20, () —> Na,80, (s) A H=-1382kJ/mol

1 1
5 Hy(@) + 5 Cl(g) —> HCl(g) A H=-92KJ/mol;

from these data, the heat change of reaction at constant volume ( in kJ/mol) at 27°C for the process
(R=8.3 J/K-mol)
2NaCl (s) + H,S0, (1)) —> Na,SO, (s) + 2HCl (g) is
(A) 67 €B)62.02 (C) 71.98 (D) None

Q.18 Find A U* for the reaction 4HCI (g) + 0, (g) =2Cl,(g) + 2H,0 (g) at 300 K. Assume all gases are ideal.

i s £ =
py = OVt DAGK

Given : H,(g) + Cl,(g) —> 2HCl (g) A H,, =~ 184.5 kJ/mole

2H,(g) + O,(g) —> 2H,0 () A HS,, = - 483 kl/mole (Use R = 8.3 J/mole)

(A) 111.5kJ/mole (B)-109.01 kJ/mole (C)-111.5kJ/mole (D) None
Q.19 Ethanol can undergoes decomposition to form two sets of products

L .CHg)+H,0()  AH =4554K]
C,H,OH (g) —>

| 2 .CH;CHO(g) +H,(g) AH°=68.91K]

if the molar ratio of C,H, to CH;CHOis 8: 1 in a set of product gases, then the enthalpy involved in

the decomposition of 1 mole of ethanol is

(A) 65.98 kJ (B) 48.137 k] (C)48.46 kJ_ (D) 57.22 kJ
ﬂéﬂ‘}; (Neesy + A0
O

Q.20 PClL(g) — PCl,(g) }Clﬁp/

AG®,[PCl(g)] =— 74 keal /mol AG®[PCL(g)] = — 60 keal /mol
then calculate value of equilibrium constant for dissociation of PCl,(g) at 727°C temperature ?
(In2 =0.7) _

(A) 210 (B) 2-10 (C) 2-20 (D) ~+20

Q.21 The Jattice enthalpy of solid NaCl is 772 kJmol~! and enthalpy of solution is 2 kJmol-'. If the hydration
enthalpy of Na* & CI” ions are in the ratio of 3:2.5, what is the enthalpy of hydration of chloride ion?
(A)—140 kJmol~! (B) 350 kJmol™! (C)-351.81 kJmol"' (D) None

. -1 & st
AH? of water is — 285.8 kJ mol™. If enthalpy of neutralisation of monoacid strong base is

_57.3kJ mol™!, AH{ of OH~ion will be

y—228.5kImol  (B) 228 5kImol™  (C)11425kT mol”'  (D)—114.25 kJ mol”!




}/ﬂ/ AHf -of water is — 285.8 kJ mol-!. If enthalpy of neutralisation of monoacid strong base is

;)7}) mol~!, AHY? of OH- ion will be
~2285kimol™  (B)228.5kImol!  (C)114.25kJmol  (D)~114.25 kJ mol”

- Q23 If bond enthalpy of C~C and C = C are 348 kJ /mole and 615 kJ/mole respectively then calculate
enthalpy change (in kJ/mole) which occurs during the isomerisation of cyclopropane (g) into propene
®

. (A) 19 (B) 81 ©) 1 (D) 20

- Q.24 The molar heat capacities at constant pressure (assume constant with respect to temperature) of A, B
and C are in ratio of 1.5 : 3.0 : 2.0 . If enthalpy change for the exothermic reaction A + 2B—> 3C
at 300 K is — 10 kJ/mol & C,.m (B) is 300 J/mol then enthalpy change at 310 K is :

- (A)-8.5kJ/mol (B) 8 5 kJ/mol (C)-11.5 kJ/mol (D) none of these

Q -25 If enthalpy change for hydrogenation of ethylene is —132 kJ/mole and enthalpy of formation 1 ,3-
" butadiene (g) and butane (g) are 115 kJ and —140 kJ/mole respectively then calculate resonance energy
- of 1,3-budadiene (in kJ).

A)9 (B) 18 (C) 4 (D) 10
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