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Whauch of these is ool true?

(4} has cr;ucal temperature abave room temperarure

(b) Subswnces with critical temperature above room temperature exist in the amnosphere ag

(v) Nirogen gas has critical lemperafure above room temperature c] e
(d) Substances with critical témperature above room leperarure are liquefiable by Compression oaly

2. 27g of acetylene dissolves in 1L of acetone at 1.0 aim pressure. If the partial Piesswre of acetyleqe |
wereased (0 12 atm, what is the solubility in acetone? b

(?)324.\1019, (b) 4.8 (€)225g  (d)13.8g [ ]

3. What is the partial vapour pressure of benzene in a soluton contairing 0.70 mole fraciion benzene and
0.30 mole fraction of toluene? (vapour pressure of benzene and toluene are 75mmHpg and 22mmHg
respectvely)

(a) 6.6mraHp (l'J) 52.5mmHg (c) 59 lmmHg (d) 2."6mmHg (]

4. How many grams of glucose are required to lower the freezing j+..ot of 100cm’ of water by 0.70°C? (k,
of water= 186°C/m; density of water= }.ngcm]; C=12; H=1; O=16)
(2) 19.6%. () 1.96 (¢)6.73g (d)1.8g [ ]

5. Whichof these is true of the effect of a solute that associates in solution?

{a) the molecular weight increases (b) the vapour pressure lowering increeses
(c) the freezing point depression increases (d) the boiling point elevation increases [ )

6. Wiuch of the following is true for free energy?
() AA= 0 (b) AG <0 (¢) aG=0 (a) AA<D [ ]

7. Calculate tbe standard free coergy chanye for the reacnon: CuQgyy+Cy—Cuy, +COy) and predict the
’ ’ e 5 =0, SR N o
spontaneity of the reaction. (AGr (CO) =-137.5kmol™; AGr (Cu0)=-127.2kmol™)

{a)-10.) kJmoi™; non-spontanecus (b) + 10.1 K mol™; non-sporanzotis

{c)-101.1 kJmol™'; sponlanecus (d¥-10.1 klipol™'; snontaneous [

8 Which of the following is true for non spontansous psocé:ss 2l high temperaturs?
(a) AG=-ve, AH= +ve, AS= +ve (b) AG= -ve, AH= -ve, AS= -ve
(c) AC= +ve, AH= -ve, A5= tve (d) AG= tve, AH= -ve, AS= -ye [ ]

9 Which of the following is mmae for change in internal energy at constar. enropy znd volume?
(2) AE2 0 (0) AE=0 () AE <0 @c¢ >0 [

‘ : act . - =y 1y . o ala
10 Caleuiate the standard entropy change foyl T.l:.c_lrem.tlcu. Nz-?{)gl vZI:QlO, given toat the stancard wmoelar
entropics of Ny= 1917K 'mol ™, 02=205.0 JK mol ,NO=210.6 JK'mol }
(04247 JK'mol” (b) +247hJmol” () ¥24.7dmol-1  (d) -24JK-Limol ()

—— : 0 apgm i L2 i
1) Caleulate X, for the reaction: NoOwg ~ 2NOzg taking place a1 300°C and 10zum, given that Ky is

(a) :)JSIJ t‘ (b) 0.571 (c) 0.0571 - . () NCTA L]
17 Consicer the reacl,on.
K,
A+ 8B :.—.—'—'"‘— C
y £, -ifKp=1.8x 107, find the inverse of K. ’ ) 5
()l B 10 (b) 535.6 (c) 1.5 x 10° @)3.2%10 [

13 Wil of the [ollowing is both a Bronsted-Lowry base as well as 20 acid. 1
. . + ’
(a) NH4 (b) H;0 (c) HhO (d) NH; (!

o . . . . -5 e Wity mvad
14 [Fhe solubility of silver chromate in water at 25°Cis 3.5x 107, calculaie its Jsolubmqa nroduct
] 1 e - 2l F : % _1 . .

1 13x107 (b)4.9 %107 (©43x10™ (@31 7%10 L]



15. Which of the following is correct? . ‘
(a) pk\w:pl\.h.Pkb (b) pkb.:Ph\‘_i_pkh (C) pk'w=pﬂl_th (d) pHI=PkW_p [ ]

16. Boyle's and Charles’s laws are obeyed by gases at the following conditions:
(2) low temperature and low pressure (b) high temperuture and high pressure
(¢) low temperarure and bugh pressure (d) high temperature and low pressure. [ ]

17. What volume would 8.0g ufh?'drogcu occupy at 2.0atm and 127°C? R= 0.082dmja{mmol"K'I)-
() 60 Odm’ (b) 62.1dm (c) 63.0dm’ (d) 65.6dm’ [ ]

R Culeulate the temperature at which wolecules of nitrogen gas would have same most probeble speed as
molcenles of oxygen at 0°C

() 210)¢ (b) 260K (c) 300K (d) 320K [ ]

1. The negative deviaton observed i’ compressibility chart is caused by:

(1) prosswre elfeet (b) volume effecs (c) temperature effect (d) molar effect [ ]
M0A whing lemperature
pressure of | atm?

() 230K () 244K (c) 233K (d) 240K [ ]

would onc mole of nitropen gas contained in a 20 dm’ vessel behave ideally, (2= 1) at

21. For the reaction: 4 —— B, what is the differential equation for the formation of B
d[a] d[B]
——=_K|a 2=l

(&) ===-K[a] () —==K[4]

-d[B] -d[B]
t) —=K|B —.
© —==K[g] (@) —==-K[4]
22. Which of the following equations represent the equation of the first order reaction?
() xg—x =lg;t ' log (a - =““'§('[+[
(b) log (a~x) a0s | g2
=TLI a1 =
2303 oga () log (xo-x) =1t (]

[]

(c)-log(a—x)=

23. The rate for the product P is represented as

5 E‘I.Ej: i dLD]= NN
(8) ===K'MI (V] () ==K _L“HAN

(c) d—jpl-] K [ﬁ%] @ EF%“K'M[N] []

24. The swichiomemry of the reaction describes t
(4) A set of elementary reaction (b) The rate of a chemical reaction [ ]
(c) The mechanism of & reaction (d) How many moles of each reactant needed 10 form each mole of produc:.

25 Which of the following is a first order reaction?

(a) EHOCQM—" ZNO(KJ'*’CIQ_@ () :ZHIHHHMS]'PI;@

fc) :jf";y!j;rs; — qNOI(g} + 01(5) (d) H1 + Iz — 21{]&] i [ ]
26. A systern is confined by

(4) Closed wetal can (b) Volatile liquid

fe) Thermally isolated vessel  (d) Boundary 1

¢/ When only P=V work is done, heat absorbed in a Process al constant pressure is equal 1o the change in
cnthalpy. We can represent this stalement as follows:
(a) QP:PZ\V (b) gy =AE
(c) qp = aH (d) AH = AE + PAV {1

24, Compute the energy in joules necessary to increase the volume of a gas by 10em’ against a. pressure of 10
amospheres. (Take latm = 1.0135 x 10° Niz?)
(a) 1011 (b) 0.101J (c) 1.01J (d) 10.11 [

. . : 0
29. What is the work doue in kilojoules when 40 moles of a gas expands isothermally and irreversibly at 25°C
from 15 to S0cm’? (Take R = 8.3141Mol 1) |
(8) 119KJ (b) 119.34KJ (c 1193.4KJ (d) 11.9KJ (]

30. For the same process, the heat absorbed a1 constant pressure and the heat absorbed et constant volume are

related thus; ; .
(@) g =g tPAV (0)g=4H  _ ()g=q-PaAV  (d)g=q,+PaV ]



WITH PENCIL; ANY CAl' "SLLATION VOIDS THE ANSW ER: NOTA

EOFITIE ABOVE

‘g of bydrogen and 28g of mitrogen B4ses were placed in ag enclosed vessel. Th -

10°'NM™ aud the termperatwe is 27°C Calculate the volume of the container s 20

behaviour, R=8 31 4NMurmol 'K ) -
(4) 0.0249m’ ( b)0249m] (€)0.0249dm’ ()0.249dm® Virve B

v
2. The root-mean square (rmus) speed of OXygen gas at 25°C is: (O=1§- R=8.314NMmol'x "
(0) 5%10%0s"  (b) 4.8x10%ms” (c) 6x10°mg’! (d) mojmsﬂ Al [Uj }K )

- The excluded volume of nop-idea) 2ases is more than the actug) vol
ume of th ;
(a) § (b) 3 © 6 @4 ¢ molecules by g factor of

4. The observed positive deviation in compressibility chart is caused by:
(8) pressure effect (b) volume effect (¢) temperature effect (d) molar effect [ ]

> Al whal temperature would molecules of oxygen have the same anithmelic mean speed (¢ ) as molecules
of bydrogen at 0°C 2

() 3000K  (b) 3500K  (c) 4000k (d) 4400K ~ [ ]

6, CKiﬂ:::é,a;: Ellpog?; lcb;zg?lmian: N2Oq(g 2NOy ), taking place at 300°C and 10 atm, given tha
@298 () 30 ()17 (d) 1.6 S |
7 Consider the reaction:

Ka

R+ 8

T

k,

. . FKiis2.0x10" Calewlate the square of K,
(8) 4.0x107% () 4.0x10° (¢) 5.0510° (d) 2.5 x107 £ J

£ Which of the following is a Lewis acid?
(a) BCY, ®BCLE (o) NHy (d) Hy' [ ]

9 If the solubility product constant of calcium carbonate ig*water is 6.25 x10™2, calculate its solubility.
$25x10°  (b)1.8x10% (£)12x107  (d)1.6x10™ [ ]
i

10° Which of these is out of place?
(@)1 HKe =Ky 0) K= Kn+K,  (0) Ky= Ki/K, - (d) KKy =K, [

Il For the reaction: 4 —— B, with respect to B, what is the order of the reaction?
" (&) zero order  (b) half order (c) first order ,(d) second-order [

12 For & first order reaction, the slope is given as;

(a) ;&i (b) _K; (c) _K_Lf_ (d) K‘

2.303 2.303 2.303 2.303 L)

13. Neither K' nor k' is experimentally measurable because:

(a) The concentrations of the transition state are too high

{b) The concentrations of the wansition state are low

(c) The concentrations of the transition state is not measurable (d) NOTA )

14. The mechanism of the reaction describes:

" (a) the rolecularity of a reaction _ _ . . .
(b) a set of elementary reactions consistent with the stoichiometic reaction

(c) the rate of a chemical reaction  (d) NOTA L
15. Which of the following is a first order reaction?

(d) SO;CI;W“—* SO, ®) +C12(g) OJ) 31{@10“@ —QKCL“E‘) + K.C\O}km \ X
(¢) NHa " (agy TCNO (ugy— CO(NH2)2(ag) (leOTA

Ik



b Wit sepacates the system from the sy sodings? |

1 Wwergzally isolated vessel (b) Boundary
} Closed oicial can (d) volatiic liquid -

17 Assuung that oly P-V work is done, beat absorbed in & process af constant pressure equals the clangs 10
entbalpy. This statement can be representsd thus:
(a)g,=PAV (b)q,=AE () AH=AE+PAV  (d)g;=AH (O

|8 'Whal armount of energy in joules is required w0 increase the volume of a gas by 10cm’ against a pressure
of 10 armospheres? (Take iatm = 1.0135 x10°NM).
() 1.61J  (b)10.1) (c)0.101J  (d) 101J [ ]

. 17 Cumnpute We work dooe io kilojoules for the expansion of 40moles of nitrogea gas from 15 to 50 dm’ wna
Wernally and irreversibly at 25°C. (R=8.314Jmol” K™).
ta)p Vo (B 11934d (e) LIS (2) 11934k (]

20 ke eclationsiup between the beat absorbed at consant volune for the same process can be stated as

foaldes 2on

(up = 4sm oY (b)gy=q,*PaV  (clg=aH (d)q,=q,+PaV [ )

21 Whuch of these 1s not truc?

(a) Dipole-dipole attraction is strougly independeat of temperature

(b) loducuouo force is smull and independent of the temperature

(c) Londoo forces is wdependent of tempesature

(d) H;0 has a higher boiling powt than H;Se [ )

22. 27g of ethene dissolves in |L of acetone at laun pressure. If the partial pressure 13 ethene 15 increased to 172
strn. What is its solubility in acctone?
() 2.28¢ (b) 4.8g (€)0324 x 10°g () NOTA [ ]

23. What is the partal vapour pressure of tolucnc in @ solution containing 0.70mole fraction of benzene and
0.30 mole facdon of toluene? (vapour pressure of benzene and toluene are 75munHg and 22mmltg

respecuvely.
{(a) 6 6munHg (b) 52.5mmHg (¢) $9.lmmHg (d) 2.28mmHg [ ]

24 What is the molar mass of the solute if the osmotc pressure of the solution coutaining 20.0g/dwm’ of solute i
20 atm &t 25°C? (K= 0.08212amK  mol™)
(it 02p0mel (b)) 24.47g/mol (¢)47.48g/mol  (d) 14.48g/mol

I‘ 23 Wluch of these 1s not tue? ’
(2) acetic acid wn benzene forms dumer due to hydrogen bond
(b) increase in pressure decreases the melting point of water
(e} soluvan of benzene and methylbenzene is ideal

(I N T A [ ]
26 Which of the followang is true for free energy of a reversible process at constant temperature and volume?
A<D M aG <o (©20G=0 (d)aa=0 [
lenbate e studard Bee enerpy chunge for the reacdon: Fe;Ogy; + 4Cy) —3Fe) + 4CO(; and predict

—0 —0
the reaction is spontancous or not (AGr (Fe;0;) = -1014.2kmel"; G (COy= - 137. 3 mol g

(&) ~oSkimol-1; non-spontleneous (b) — 465kJmol-1; spoatapeous
(&) 655K mol-1; spontanezous (d) + 4655k)mol-1; non-sponiancous [ ]

28 Which of the following condidons of enthalpy and eamopy 15 true for @ spontanecus process st (ow

]

temperature?
(3) AH>TAS (b)TAS=aH (c)AH<TaS (d)NOTA (]
29, Which of the following is true for enwopy change of the universe for a spontaneous process?
(2)aS<0 (®)AaS>0 (c)aS=0 (d)AS<0 [ ]

10, Calculzte the standard catropy change for the reaction: 280xg + Oxg—280s, if the 45" (50}~ -,

= = -1 -1
mol™, 45" (SOy) = 248JK ' mol™; 48" (Og) = 205JK " mol )
gs! () + 1895 mol () - 1897K "mol”  (d) - 189kJK-lmol [
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BY for the reacy tonstant of 0 002/s gr 27 °C and 0.0013 /s at

ion?

2)418 SkJ/mol
b)4
. 141,84 ki/mol ¢)102k/mol 8)23kcal/mol ]
. For the reaction, H
i IOJ = H, 4
1+ 0y, the concentration of H,0, that remained after g5min was 9 50M!

while the initial
concen
A tration was 57.90m|. Calculate the rate constant

a)-0.0078/min

'\I W . N

3. Which of the following is correct about Raoul”s law?
[A) &P /X; =P° (B)aP = p°

=P X (C)aP /P =), (D) PP =1-% o

4. A solution contains 15
.88 of glucose, Cy Hy, Cs dissolved in 125g of water. What s the normal botiing

, Blven i i

(A) 373.54K (B) 373.32K (C) 373.68K (D) 0.32K

5. Which one of these is TRUE?
A=
0.921U B ¢ - iy C TR~ D.AOTA L]

" = ———
6. Calculate the root mea V 5 :
n square spegd of nitrogen moleculesina tank st 21 °C and 15.7 atm-

kg.m?s? K*Mol”; N= 14]

' [A=8 31

A 479 ms’ B, 147ms' C.200 ms! D.512ms”

7. An isolated sysiem under investigation is .
e B. Made up of the surrounding and the universe € Made up ol the
||

A, Made up of the system alon
de up of the system and the surrounding

universe and the system D. Ma
dard free energies, calcuiate the: aquilibrium constant [Kp) for the following reaction 51
of HCl is 92.27 kJ/mol. Take R to be 8 314 J/it moi

8. Using the stan
t the standard free ENerBY formation

25°C given tha
ZHCI{GJ 4 Hus} =+ C,zfu

A 7X10™ g 190.5ax10% C.398x10"" D 398X [ (
f the following 45 true of the effect of temperature on degree of dissaciation?

degree of dissociation. b) It

1 if the dissolution procest isnate

9. Which o

always INCreases the Gegree of dissociation ¢) It does ol

ways lower's the percent
ndothermic. d) None of the above [
Lo

affect the degree of dissocialio
7 nW
AU

dissociation for 2 solution of pOH 7.3 if the ko 15 7 2 (s
o dssuma

10. Find the percent degree of

pxireme dilution] =
a 006 b 060 c6.0 d.6.70
1

edom, F 15 equal (o

mber ufdegreeso[fre
(¢ 6
[

11. Far a Pure Bas, the nu
(c)3

a 15 FESS LhE” lh E',).'C|ud d ¥
.2 Vv Il,““- L}‘ a [acloy |

molecule of a ga

12 The actual volume of |
(a) Four (D) Ten (c) Twelvk 0 Beany

e

o




the svetem (exoansion]?
the system (Lepansion)

14 mow many joules of heat would be required to vaparize oro male of ernanal ot o

specificheat of sthancl is 2431 Jgideg  (C=12, H=1, 0=1¢

Uy

s ¢ By
L =

(A) 192 06 KJmol (B) 29 6ximol’ (Cl296xdmal" (039 sklimsl

ppose a1 100°C and &t cquihbrium a chemical reaction i repiesented by the folln w20 000
Alg)  23(g) T=13C(g) + 4DIy)

[ the equilibrium cancentration, (A), (B), (C), end (D) are | 5, 20,2 5 zad 3 U minlesdds

respeclively, calculate the equilibrium constant.

A21094 Boy can D2109
15. The following equiionium reactions,
1 \\
A\_.'—_ 8; Cv—-z.-_—-_ D; A+C‘."‘TK*_'—-'_ B+D,

Bave Ky = 16x10% and K= 1.2 10% whay is the value of ¥,7

A 192 B 192 Cly D192 [

17. The equation that shows how the rate of reaction

vanes withihe concentration of reactznr s
products is the --- equation, a)

elementary b) order ¢} rate law d) integral rare law

18._The Osmotic pressure of 3

_ solution made ¢y dissolving 0.752 of 3 solutein 200! of sahezpr 51 27°C
152.853tm. Calculate the .

| 1974
molecular weight of the solute

e

(A) 88 (8) 78 (C) B18 (D) 150 ' {

»
‘ 18 How many gram of oxygen molecuie are there in 2 25 livre tank &4 100 °C when (he ORYEEN pressuie iz 1S aim?
(R=0.082 ém* atm K-'Mo)". 0 = 16)

A lbsg  B.200s 143g D.392g

20. From the reaction Hag + Bryg = 2HBry,

the entropy change of the sysiem i
A.Zero B. Negative C. Positive

D. None of the above |

21 Given a solution of molality 20.0moles/Kg, calculate the number of males of diss
contained in 502 of solution if the percent degree of dissociation is 0.1%

olizted soluie

3. 1.0x107  b.20x10°  c10x10° ¢ 20x10" -

22. Which of the following is true about phase rule.
{a) C=8-n-m (b)S=C-n-m (c)m=C-S-n (d)n=C-S-n { )

23. Which of the following explains a closed system? o
(A)Mass remains constant but energy may change (B) Exchanges both matter and energy (C)Ea= 2
and matter cannot be exchanged (D) NOTA

h s the equilibrum concentrations i
24 AL 100°C the chemical reaction Alg) + 28(g) = 3 Clg) + 4D{g) has the equilitnu

AQ21 B21.09 C.21094 D211
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Ioboracertanm e order jo Lt e

rate contant was 176500 mol/din' per 1
lound 1o be 2d4mwun, caloulyre

o the tialf e Wil
bl concentration of e ferad tanl

! s :
all ax10  'mol/dm'/h b) 1 4 X10 " mol/dm'/min ¢) 1 76 x10 mol/im'h ) | 39000 molfam'm |

A ceitain reac ' ‘e ‘
. 2 ACetam reaction was (i) order After 19min, 42% ol e reactant cemoimned Calculate thee specil
‘ rate constant tor the reacton

al4.6x10" b) 0.096/min ¢} 9. px10° d) 0096

[
3 The hall-lfe ol @ which reaction order ceaction s directly dependent on the il oncinttatinn ol
ieactants,

a) zero b} first ) second d) NOTA

4 Calculate the root mean square speed of corbon monuside s a tonk at 21 °C ang 20 am?
IR=8 31 kg m's " i "'mol ', C=12, 0 = 16)

Aa0ms' B Tms’ Cs2ms' D 138 me! |

5 How many gram ol oxygen molecule are there ina 25 litre tank at 100 “C when the OHYLEN Aressure 1,
15 atm? [R=0 082 dm’ atm K 'Mol ', 0 = 16)

A 104 e B 200g C 1adp D v2p

[ )
6 Which one of these is FALSE? .
= " » i
A U=091MU B.(:zlu Cor J:.:f D'l"\{T (I
7 Calculate the quantity of heat liberated Il temperature of 250g of aluminum s changed from 22°C 1o
> 48°C. Specific heat of aluminum is 0.8954 Jg 'dep’
(A)69631K).  (B)669311 (C)65.6141 (D)66Y31kI i)
8 Which of the following statements explains an isvlated system?
(A) Enclosed by an adiabatic wall (B) Neither eriergy nor mass can be exchanged
(C) dg=0 (D) AOTA i
9 Which of the following is true for an isothermal process? ‘
(A)dT>0 (B)dT=0_(C)dT<D (D) NOTA |

10 A concentrated solution of HClin water has a voncentration 0fa3% by weight of the acid 1l ihe
density of the solution is2.735gem?, calculate the normality of the acid

(A) 27 (B) 32.22 (C) G.80 (D) 0.48 J | )

11 Which of the following evpresses a colligative property 1: |
¥ z ol ) =i, m
(A] BT, =K/ x wy/M, x w,/1000 (8) 8T, . I x 1000m (C} &P = Wyl Wy x My /M, 5 7 (D) BT, i

[ ' 3 e normal Bong
12 A solution contains 21.8g of glucose, CgHy; Op dissolved in 120og of water What 15 the no 3
point of the solution, given that the ebullioscopic constant 1s 0.57°C.

(a) 373.42K (8) 0.58K (C) 373.54K (D} 373.58K ()



Ly How does the entiopy change 1o evaporating a beaker of liquid bromine at room temperature?

TSN Hoas=0 C AS<0 D 450 [
B o e vpaction Flygy * Dag v INO),, the entiopy change of the system 15 .
Ao e B Negate € Positive 0. Mone of the ahove 0

15 Using the standard enthatpies of Tormation (H=0, OH = -230, and H,0 = -285 §) and clandard entropies (H =0
O« 109, wnd 1,0 = 10) of the following reactants and products, caleulare the equilibrium consi@it (170 foi
e reaction me 29°C tking R o be 8314 I mol.

H O > Oy
A 201 x (0" Boaor Xt C.1.01 X 10" D10l %x10" ()

16 Calculate the volume of 2 moles of oxygen gas Bl a lemperature ol 40% anel 2 atm piessure using the

deal pas equation. R=0 082 atindm’k ' mol™
(¢) 312 dm* (b) 25 din’ (c) 36dm* (d) 405dm’ ()

17 Which of the following is not true?
() Induction force i5 small and independent of temp (D) Dipole ~Dipole atwraction is strongly

imdependent of temp (€) London forces is independent of Temp (d) H;0 has a higher borling por!
than HiSe [ ]
18 Al ol the following are modes of cooling a gas except

{a) Lxpansion against a pressure gradient (b) Free expansion
(¢} Increase in volume of the gas (d) Lowering the temperature of the gas [ |

involving no external worlt

19 Al uquulib:iug, a chemical reaction at 100°C is represented by the equation:

alp) + 2B(g)=— 3C(g) + 4D(g). Suppoge the equilibrium concentrations of the species A, B, C, and D

are 1.5, 2.0, 2.5and 3.0 moles/dm’ respectively, calculate the equilibrium constant of the regction
A2109 B210.94 C0.21 D211 [ ]

v The chomical reaction N,O(8) # INO,(g) pave K. = 7.65% 10 mol?, T = 500K at 1 atm What

. ine 1, of the reaction? (R = 0.082 dm? atm molk™)

A 0313 B.31.13 G313 D. 313.65 ]

21. For a certain zero order reaction, the initial concentration of the reactant was 0.860 molfdm’. if the
half life was found to be 2_44rnfn, calculate the rate constant for the reaction.
a) 139x10"mol/dm’/h b]1.76 %10 mol/dm’/min ) 1.76 x10”*mol/dm’/h d) 1.39x10>mol/dm’/min | |

22 Acertain reaction was first order. After 3rin, 24% of the reactant remained, Calculate the specific
rate constant for the reaction.

a) 0.1586 b) 0.046/min c) 0.096/min d) 0.0264/min ~ (.

23. What is the molecular weight of halothane which the density at 100°C and 2 atmis 512 g/\?
(£=0.0821 dm’ atm K'Mal Y

A 116g/mol B 78 g/mol C. 197 g/mol  D. 147 g/mol [ )

24 which of the following statements 15 rUe for a permeable wall?
(A) Neither energy nor mass can be exchanged (B) encloses an Open System

(C) encloses an isolated SyStem (D) NOTA \



LY UF TURE AW UIV W Il EBTMIQ I NT
DE e —— (
PT —— e e g V

AM 117 BASIC PRIN. OF PHY, CHEM
1010 SECOND STMESTER EXAMINATION T
J1M £ ALLOWED : 1 HR 30 MINS T
NS TRUCTION DO NOT WIITE WITH PENCIL. ANY CANCELLATION VOIDS THE ANSwW
J SWER,

NOT A= NONE OF THE ABOVE

\ Every system must have a
(a) volatile liquid (b) Close metal can (c) Boundary (d) Thermally isolated vessel

2 Heal absorbed in @ process al constani pressure is equel to the i r
change P N =
can be represented thus: ge in enthalpy (T only P-V work 15 dorie. This
() ol =oE+PAV.  (b)q,=EH (©9=0E  {d)q,POV (
)

Assuming that only P-V work is done, heat absorbed i ;
B Y rbed in & process al constant pressure equals the change m enthalpy

]
thus statement can be represented thus,
(a) qp=PBV  (b)q,=RE (c) AH=AE+PAV (d) g,;=aH ()
4 Calculate m:. work donc in kilojoﬂc..s' when 40 moles of nitrogen expands isothermally and irreversibly al 25°C from
15 10 50 dm’ (Take R=8.314Jmol k™)
(119K (B) 11934k () 119.34kd  (d) 119) . t 3
5 What is the relationship between the heat absorbed at constant pressure and the heat absorbed at constant volume fui
the same process?
(2)o~E+PAV (b) E~E,+PAV (c)) Ep=Ey-PAV (d) E;= OH ()
6 Which of the following is true for Eec energy of an ireversible process ot constant temperature and valume?
(a)BA< 0 (b)AG= 0 (c) YAA= 0 (d))BG <0 )
1 Ca'.culme. the siandard free energy change for the reaction CH. +20yy — COyy + 2H,0yyand prediet the
» spontaneity of the reaction. »
— _ Y i
l (4G (CH,) == 508lJmal™; 4Gy (CO,)=-394.4k/mol™; 8Gy (H,0)=~- 237.2/Jmol™']
(a) -81.80kJmol™; spontaneous (b) + 8180.0kImol™'; non-spontaneovs (€) -818.0kJmol"": spontaneous (d) 818:0kimol ",
NON-SPONIANEOUS ( )
5. Which of follcwing conditions of enthalpy and entropy is true for a sponianeous process at high temperature?
(2) 0H =TaS () AH «<TAS () TaS<aH (d) NOTA . (9
i 9 Which of following is true for entropy change of universe for a reversible process?
(2) 65 >0 (b) &S =0 (©) 6S € O (d) 85<0 )
} 10 Calculate the standard entropy change for the reaction 4F=@| + 30y, = 2Fe;0yp) given that the standard molar
entropies of Fe = 27Jk’'; Fe;,0y = 901! i ’ ] :
(e) +$A1KT (b) -0.5430KT (&) 543K (g)-0.543IK™ o0
I VWhich one of these is nol true .
{a) for ewo miscible liquids, C =2, and P =1
(b) For saturated solution of a gas in a liquid, C =2, P=1
(c) For the reaction CaC0y .~ CeOpy +COyy P=3C =2
(a) The number of components in a system is given by the expression, C = S-n-m. ( )
A 272 of methane dissolves in IL olacetont al 1.0 amm pressure, |f the partial pressure of methane is increased to 12
arm: whal is its solubility in acetone.
(2) 37 (b) 4.82 (c) 2.25g (d) 324g ¢ )
13 What is total vapour pressure of the solution containing 0.70mole ‘raction of benzenc and 0.30mole fraction of
taluene (vapour pressure of benzene and toluene are 75mmHg and 22mHg respectively)
{a) 59 ImmHg (b) 52.5mmHg (c) 6.6mmHp (d)2.89mmHg { )
14 What is the boiling point of the solution containing 6.78g of glucose in 100cm’ of water? Ky of water = 0.52°CIm;
> densiry of water = I.Uglcm’ (C=12,H=1, 0=16)
5) 0.196°C (d) 99.80°C (c) 100.196°C (d) 100°C ()
B Which of these is not rrue of the effect of & solute that dissociate in solution?
(a) The vapour pressure lowering increases (b) the molecular weight estimalion increases (c) the freezing point
depression increases (d) the boiling paint elevalion increases (
16 Magnesium hydroxide has solubiliry product of 9.8 107" celculate its solubility in water.
(3) 3.6x10° (5) 63x10% ()6.3%10° (d) 3.Ix 10°, (
17 Which of the following is not cormect?
(2) k. =knky (D) ko = ki/ke ©) k=k/ky (d)NOTA (

—

)

—



Calculue |€

Ko the reachion: Ny () m—————
0471 ' \hl 1 ({tJ

2N, (g) taking place at 300°C and 10atm, given that 14 is

(n) G1an (b) 0.9 (c) 0057 (d) NOTA

19 Conswder the resction

i ke ' . :
X ¥ L Lok, 52 5% 107, fing he reciprocal of ky:

(@4.0X 10" (b) 625x 10" (¢) 2.5 x |0 (d)2.5x 10°

20 Which of the [ul!u"wlug 18 not o classicnl bage?

(8) MayS  (b) NH, (¢) NH(CI  (d) NH,OH

21 For the reaction 4 —— B What is the difTerential equation for the formation of A. (a) M = ~klA] (b
* d

I
d(8) _ -d[5)
dt = x4l &) dr

22 Which of the following graphs represent the graph of & first order reaction g

(a) (b) ’ (c) (d)
log (a-x) \ X \ log (a-x) L L
1 [

! t

= -k(d] (@ —-—_‘;EA] = —k[4] ’ ()

(8) A set of elementary reaclion consistenl with the sluichinm:tri:jrcactilon

(b) The way in which the rate of the reaction depends on the concentration.

(c) The number of reactant entities that group together to form the aclivated complex.

{d) The mechanism of & reaction ()

l‘ 23. Moleculoriry of a chemical reaction is:

2a In the transition state theory, elementary reaction is represented es
it ; ki .
———— S —
M + N ———— MN

dlk) ¢ kL) o dlp] _ s [MNF]
dt [(M][V] dt ¢

MY e ) ()
(M) (W] ) o (M)

The slue of equilibrium constant is represenied as (a)
(o) &

25 “Winch of the (ollowing reaclion is a first order reaction?
() AL s ) 4 Ly (b) 2Nz 05y 4N0uu_ +0,(g)
fen b by e TR+ Oy {d) NOTA ()

26, The following properties can be used (o distinguish the three states of matter excepl: _
fa) OiFfusivity (b) Compressibility (c) Denslly (d) Odour ()

27 W/hat is the densiry of a gas which exerts a pressure ol 2 atm in & vessel at temperature of 100°CY
(Hints: molar weight of the gas = 46g.mol'; R = 0.082dm’atm.molkg™")
(a) 1.5gdm”  (b) 1.5g.em? (c) 3.0g.dm” (d).3.0g.cm” ()

28 Whal is the maximum temperature to which 20dm? flask containing 160g of oxygen can be heated, if the highes!
allovred pressure is |5,0a1m? ’

lb (2) 720K (b) 732K (c) 738K - (d) 740K - ()

29 The molecular speeds distribution of £As 4t certain temperature (m.s™) is given by: f{c) de= 10"C, e g
:mmﬂ_[)c ah._:l value of the mos( probable speed (cp) of the gas from the molecular speeds distribution
() 10°ms™  (b) 10%ms”' (¢) 105" (d) 10°m.s" ‘ ' ()

verage molar kinetic energy of o gas at lemperature, (°CY

(a) KE = 3Rt (B)KE = 2R1 (c) KE = 3R, (d)kE = 3 Rt +273) ()

a0 Which of the following is the correct expression for the a
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irstructions: Attempt all questions. Any answi
1. Calculate the half lile of a 2ero order e
hour and initial concentration of 0,470 me

3) 2 866x10"h b) 2 866X10 min

2. A solution contains 19.5¢ ol glucose, Gy
point of the colution , piven that the ehull

ton witl a specilic rate const

wiltten n puncll or imuithated/vancelled s vouded

antol 8 2x0" nluI/ihu'/

\ll\l'

[ )

¢) 28O K1V d) 73 x10’h

2 O dissolved in 120 of water What 15 the normal holling

cople constant I 0.75°C

(A) 0 6BK (8) 372.32K (C) 373.68K |

3 Calculate the root mean square speed o
kg m’s? K'Mol; 0 = 16)

A 280ms' B 479 ms’ CoB3ms' O

4 How does the entropy of a system cI"nanh

LET Vg

:

[

) 273.68K

oxygen molecules in a tank at 21 “C and 15 7 atm? [K=8.3]

NOTA
m a supersaturaled salution?

e forming sucrose crystals fro
||

A, 55<0 B, N5>0 C.ib5=0 . None of the above
5 which of the following equation is correct for compressibility factor
“ (a) 2= " (b]z: ""‘,m’r’ (C}Z:.- v {d)z= e [ 1
Ll 21N "y V"‘,,‘ ", Vo

|

mol.dm™ B. 1.08 x 10" m

& Calculate X for the reactionN;0(g)=—
molie')

-

A 1088x107°

2 Which of the following is true for heat a

(£)dg=0 (B) dg=0.

§ Calculate the degree of dissociation of @

(C) dq<0 |

K0,(g) with K, = 0.357 at 400K and 1 atm (R =0.082 dm'atm

\

[

<
1dm™ €. 1,09 % 10? mol.dm™ B. 1.09 % (0™ mol.dm™

sorbed by a system?
|

[

(D) NOTA

I

D.lﬁlDM solution of A;B, given that the freezing point

degression 1s 0.0193°C and the molal free

.07 b 1sEx107 o 564 x107 4125 % 107
H

f

4 The nature of a reaction is not fully und

a) moleculatily I} rate constant
v i of the following equation (s corr
(A) W /w, islarpe (b) wy/wy s smal

11 Which one of these is TRUE?

A AIsrms of matter obey the ideal gas laws 8] All
Bayle's law al igh temperature 0] Al gases obey

z

——

|

ng polnt constant Kjof water is 1.86"C

1
|
|

erstood until its' - is known
]
¢) mechanism  d) activation energy

ket about a very dilute solution?
l

{C) wytwy Is small (D) Wy = W,

ases obey Doyle's law atvery high pressure ) All gases abey
oyle's law atvery low pressure and very low lemperalure

1(’.. U ”]'! 5l [ ¥
; £pe ¥ =
o }d 11 lICI: ChnereIes ,rJil‘,llldlﬂ [llb C4l||| b ‘Tuim constant U\[ or !.I e { ]HO\\I“Q reactio Al ) (
5 d Jll SLar | 3 [ N - .

given thal the stundard free eneigy lo mation!
Ay + Oy

4 o]
A IXI0 B _7}(“).34 Cl

of waler 15 237.2 kl/mol. Take R 10 be §31d 1< mol 2H.Q
=T

B WMO O™



Ny gasina 2udm Ly

13 Calculete the pressure 010G ¢ ! '
13 J e pressure lor 2 moles uf!l ssel, using the dealgas eguaiion

p=0 082 atmdm’l lmul : t‘
Ia

I
(8) 16 atm (b) 2 atm D").:’: ntin d) 16 aun [ ]

—

14 The cheivical reaction Ny(g) + 3H,(p)
action (R & 8.314 ) molK’)

q = INHy(p) at 740K has equilibrivm constant,
KL — ] I,fr] Ll l“ { -|||.U|t.”.r.‘ ﬂ(,u [”r ”‘][n

A 5273 kI mol" B.5.27 kl.mol il 527.25 kl.mol ' D 0.53 kJ .ol f o]

IS Which of the following statements CX| l m*,b an open system?

|
ql'y‘(l'}) Enclused Ly a permeable vicil (€ )r.1iGvs
(D)AOTA [ ]

(A) Prevents the passage of matter and en

of energy bul prevents the passage urrnall

16 Il 1z solubility product constant DIngS 1.2 x 10-14, calculate the solubthity 1 distidled

e

ce-wonized waler,
300x10° b. 7.80 x 107 c.z.éOx,lo“ d.3.10x 10* -

17 The rate constant for the decompositibn of S-hydmxymethy.lfurfura! at120“Cs 1 173/h 200

4 B60/h at 140 °C. What is the activation gnergy in kcal/mol?

a)23cal/mal b) 17.8kcal/mol c) 23kcal/mol  d) 23ki/mol [ ]

- : : ’ - . : :
1&. The osmotic pressure of a solution mJEje by dissolving 0.83g of a solute in 75cm” of @ solvent at

25°Cis 2.75atm. Calculate the molecular weight of the solute.
g

B

147.5 (G} 98.3 ic) 3.85 | (O] 40 ‘

15 Whatis the morecqur weight of halot ane wihich the density at 71°C and 1.01 atm is 7.05 g/1?
[R=0.0821 dm’ atm K*Mol™]

4 197 g/mol B 179g/mol  C.147 g/mgl D.NOTA

20. From the reaction 2Hy(g) + Oy —— i 2H, 0y, the entropy change of the system is
© D, Greater than zero (1

A Positive B. Negalive C. Zero

21. The excluded volume for a molecule offa gas is greater than the actual volume of the molecule of
that gas by a factor of I
& (2) 10 (b)4 (c)8 (d) 2 B )
27. Given the heat of combustion of ethang is '-1559.88J and the heats of (ormation of liquid wat®l
rerpectively. Calculate the heat of formation of ethanu

and carbondioxide is -285lJ and - 393.5Kk) res

(A)1630.32)  (B)8.45kJ (C) 184500) (D)-1630.32Kl

23. Which of the following represents thejyalue of Ko for which the acids are 100 percent dissociated
| )

solution?
s 4,>10 b k<10 chk 2 1 di>pk

ad



