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Q1. Which one of the following sets of quantum numbers (n,l,m,s) represents as impossible
arrangement?

a. 3,2-2,%
b. 4,0,0,%
c. 3,2-3,%
d. 5,30, %.

Q2. Rate of diffusion of a gas is:

o

directly proportional to its density

b. directly proportional t its molecular weight

c. directly proportional to the square root of its molecular weight

d. Indirectly proportional to the square root of its molecular weight.

Q3. Asolution containing one mole for liter each of Cu (NOs),, AgNO3, Hg, (NOs), and
Mg (NO3), is electrolyzed using inert electrodes.

Standard electrode potentials in volts (reduction potentials) are:

Ag’| Ag = 0.80

Hg®* |Hg = 0.79

Cu*|Cu=0.34

Mg**|Mg = -2.37

With increasing voltage, the sequence of deposition of metals on the cathode will be:

Ag, Hg, Cu, Mg
Mg, Cu, Hg, Ag
Ag, Hg, Cu
Cu, Hg, Ag.
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Q4. Abeaker contains a small amount of gold dust (Au(s)). Which of the following aqueous
solutions, when added to the beaker, would dissolve the gold dust (i.e., convert Au(s) to Au*>*

(aq))?

Cr,0;* (acidic solution)
H,O, (acidic solution)
Br,

Zn2+

AR,
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Q5. A mixture of compound A and B a higher boiling azeotrope at x=0.75 at 1 atm total
pressure. Then a solution of this composition has a bubble point T, and a vapor of same
compoasition has a dew point T4. Then:

a. Tp>Ty
b. szTd
Cc. Tp<Ty.
d. Insufficient data

Q6. The gas A diffuses through non-diffusing B from point 1 to point 2. Given: P=2atm; y,; =0.1;
Ya2=0. Then ratio (dpa/dz) 1 / (dpa/dz) , is:

10
111
1111
d. 0.9.

coo

Q7. In a homogeneous catalytic reaction 1.9 M of substrate and 1.0 uM of a catalyst yields 1.0
mM of a product in 10 seconds. The turnover frequency (TOF) of the reaction (s™) is:

a. 102
b. 10?
c. 10°
d. 10°%.

Q8. In waterline corrosion, the maximum amount of corrosion takes place:

along a line just above the level of the water meniscus
b. along aline at the level of the water meniscus

c. along aline just below the level of the water meniscus
d. atthe bottom of the vessel.

o

Q9. A plane with intercepts 0.5a, 0.25a and 1.5a has the miller indices:

a. 136
b. 361
c. 631
d 163.

Q10. In natural radioactive disintegration, Uranium-238 emits one alpha and two beta and then
five alpha particles successively. The end product obtained is:

210 pp
212 pp
214 pp
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Q11. Which one of the following techniques is used to detect the steroid consumed by the
athletes in international sports competitions.

a. IR Spectroscopy

b. Gas Chromatography
c. pH Measurements

d. UV Spectroscopy

Q12. A carcinogen which causes cancer of liver is

Toluene
Benzene
Vinyl Chloride
All of these

oo

Q13. Half life period of a radioactive element is 140 days. After 560 days, 1 gm of the element
will reduce to...

V29
Ya g
1/89g
1/16 g
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Q14. For ideal diatomic gases,

a. Cp=(7/12)R
b. Cp=(3/2)R
c. Cv=(712)R
d. Cv=(3/2)R

Q15. Oiliness is least in case of :

a. Greases
b. Mineral oils
c. Animal oils
d. Palm oil



Q16. An athlete is given 1009 glucose(CsH;,06) of energy equivalent to 1560 KJ. He utilizes
50% of this gained energy in the event. In order to avoid storage of energy in the body, calculate
the weight of water he would need to perspire. The enthalpy of evaporation of water is 44
KJ/mol.

Q17. What is the e.m.f. of the following cell at 25°C?
Zn(s) Zn* (0.2 N} Ag’(0.003 M) Ag(s)

The standard e.m.f. of the cell is 1.54 V.

Q18. Calculate the reduced mass of CN molecule? Given atomic weights of C=12.011 and
N=14.0067amu.

Q19. Afirst order reaction has a ‘k’ value of 4.5 x 10°s™ at 1°C and activation energy of 58 kJ
mol™ . At what temperature would k be 1.00 x 10* s™*?

Q20. The mean molar heat capacities, at constant pressure, of hydrogen, oxygen and water
vapor in the temperature range from 25°C to 100°C are as follows:

H, (g) =6.92; O, (g) =7.04; H,0 (g) =8.03 cal deg™ mol™.

The heat of reaction at 25°C is -57.8 kcal mol™ Calculate the standard heat of formation of
water vapor at 100°C.



