DEPARTMENT OF CHEMISTRY

FORMAN CHRISTIAN COLLEGE
(A CHARTERED UNIVERSITY)

MPhil Chemistry Admission Test

SAMPLE TEST
Total Marks =50 Time Allowed: 2 hr

CANDIDATE’S NAME:

Instructions to candidates:

° Write your name in the rectangular box provided above.

° Write in blue or black ink pen or ball point.

° Choose the correct/best option. Answer all questions. There is NO choice.

° Use of mobile phone is not allowed under any circumstances.

° Crossing/overwriting will give no credit.

° Candidates must write/mark their answers on the question paper. Rough work may be done on back of the
printed sides of the question paper.

° A copy of the periodic table of elements is given at last page.

° All questions carry equal marks.

1. Which of the following solids is NOT used as a primary standard in chemical analysis?
a) Sodium hydroxide

b) Sodium thiosulphate

) Sodium carbonate

d) Potassium hydrogenphthalate

2. [Ni(CO)4] is:

a) Square planar and paramagnetic

b) Tetrahedral and diamagnetic

c) Square planar and diamagnetic

d) Tetrahedral and paramagnetic

3. Pick out the complex whose aqueous solution (equal concentrations) is expected to have the highest molar
conductivity.

a) CF(NHg)eBrg

b) CI’(NH3)3BI‘3

C) CI’(NH3)5BI‘3

d) Cr(NH3)4Br3

4. The instrument used to measure the magnitude of magnetic moment is:
a) Magnetic Susceptibility Balance

b) Metler balance

C) UV spectrometer

d) TGA-DSC

5. Which of the following substances is NOT an oxidizing agent?

a) 02

b) H,0,
C) Na

d) CI’2072'
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6. In which of the following species the atom-to-atom bonds are characteristically more ionic than covalent?

a) Cl@)

b) LiF(s)

c) CO(9)

d) Hz(9)

7. Which of the following species is diamagnetic in ground state?
a) 0%

b) Oy

C) 0,

d) o)y

8. The molecular shape of SCls is:
a) Tetrahedral

b) Trigonal pyramidal

c) Trigonal planar

d) Octahedral
8. Carbon monoxide has ten bonding electrons and four antibonding electrons. Therefore it has a bond order of:

(@3
(b) 7
(€)1
(d) 5/2

9. Which of the following electronic transitions will not be observed in a typical UV-visible spectrum?
(a) o-o*

(b) m- *

(c) n- *

(d) None of the above

10. A student performs five titrations and obtains a mean result of 0.110 M, with a standard deviation of
0.001M. If the actual concentration of titrated solution is 0.100M, which of the following is true about titration
results?

a) Accurate but not precise

b) Precise but not accurate

c) Both accurate and precise

d) Neither accurate nor precise

11. A complex compound of cobalt has molecular formula containing five NHs molecules, one nitro group and

two chlorine atoms for one Co atom. One mole of this compound produces three mole ions in aqueous solution, two
moles of AgCl get precipitate. the ionic formula of the compound is:

a) [Co(NHs)s NO,CI] [(NH3)CI]
b) Co(NH3)sClI] [CI(NO)2]
C) [CO(NH3)5 (NOz)]C|2

d) Co(NHs3)s] [(NO2)Cl ]

13. Mass spectrometers separate isotopes of different elements based on their:

a) Mass
b) Electric charge
C) Mass divided by electric charge

d) None of these

14. A strong signal at 1700 cm™ in an IR spectrum indicates the presence of:
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a)

c)
d)

15.

a)
b)
c)
d)

16.

Alcohol
Ether
Carbonyl
Amine

What is the correct name of the following compound?

OH

4-1sopropyl-1,1-dimethyl-1-pentanol
5-1sopropyl-1,1-dimethyl-2-hexanol
1,1,4,5-Tetramethyl-1-hexanol
2,5,6-Trimethyl-2-heptanol

Predict the major product of the following reaction.

OH

AlCIs
—_—

CH5Cl

m-chlorophenol

o-chlorophenol and p-chlorophenol
o-hydroxytoluene and p-hydroxytoluene
m-hydroxytoluene

An auxochrome is one which is

Color enhancing

A group or atom with lone pair of electrons
Extending conjugation

All of these

NMR spectra are observed inthe....................... region.
Radio frequency

Microwave

Uv/ Vis

X-ray

Which of the following carboxylic acid is the most acidic?
CH3;COOH

HCOOH

CICH,COOH

Cl;CCOOH

Which of the following is a mono-carboxylic acid
Maleic acid

Oxalic acid

Succinic acid

Formic acid
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Addition of HBr to propene in the presence of peroxide gives:
Markovnikov’s product

2-bromopropane

Anti-Markovnikov’s product

1,2-dibromopropane

The product formed in aldol condensation is:
Beta hydroxyl aldehyde or ketone

alpha hydroxyl aldehyde or ketone

alpha beta unsaturated ester

a beta hydroxyl acid

Hexane and 3-Methyl pentane are examples of:
Diastereomers

Enantiomers

Stereoisomers

Constitutional isomer

Which of the following is an amino acid.
Glycine

Ethylene glycol

Glycerol

Glucose

Which of the following is NOT a nucleic acid base?
Adenine

Cytosine

Guanine

Oxaloacetate

Which of the following statements is correct about enzymes?
Enzymes are made up of protein

Enzymes are biological catalysts

All of the above

None of the above

ATP is a nucleotide made of three units; ........... ribose and phosphate chain
Adenosine

Adenine

Alanin

None of the above

One of the products in hydrolysis of fatsis .............
Glyceraldehyde

Glycerol

Ethanol

Propanol

What is meant by optimum temperature for enzyme activity?
The temperature at which the enzyme shows the maximum activity.
The temperature at which the enzyme is denatured.
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c) The temperature at which the enzyme is deactivated.
d) The temperature at which the enzyme shows the minimum activity.

30. A zero order reaction is one in which:

a) Rate is not affected by changing concentration of reactants

b) One reactant is in large excess

c) Concentration of reactants does not change with passage of time
d) Reactants do not react

31. Which of the following will affect the rate of a chemical reaction:
a) Last step of the reaction

b) Fastest step

c) First step of the reaction

d) Slowest step

32. For a spontaneous change in a system at constant temperature and pressure, which of the following
statements is true?

a) AG<0
b) AG=0
c) AG>0
d) There is no restriction on the value of AG

33. Heat provided to a thermodynamic system at constant pressure is equal to:
a) AU
b) AH
c) AS
d) AG

34. Exact solution of the Schrodinger wave equation cannot be obtained for a:
a) Simple harmonic oscillator

b) Rigid rotor

¢) Helium atom

d) Hydrogen atom

35. Which of the following is lower for argon than for neon:
a) Melting point

b) Boiling point

c) Polarizability

d) First ionization energy

36. How many electrons in an atom can have an | quantum number of 1 and an n quantum number of 2:
a)2
b) 3
c)6
d)5
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37. Under constant current electrolysis, how many coulombs would be required to reduce 2 moles of Cu?*
to metallic copper? (F= 96,500 coulombs/mole)

a) 2

b) 48,250

c) 193,000

d) 386,000

38. Which of the following is always true of a spontaneous process?
a) The process is exothermic

b) The total entropy of the system plus surroundings increases

¢) The process does not involve any work

d) The entropy of the system increases

39. Potential of an electrochemical cell depends upon:
a) Temperature

b) Nature of electrolyte

c¢) Concentration of ions

d) All of above

40. A radioactive isotope, which is used in diagnostic imaging, has half-life of 6.0 hours. If a quantity of
this isotope has an activity of 150uCi when it is delivered to a hospital, how much activity will remain 24
hours after delivery? (uCi = microcuries)

a) 150 uCi

b) 38 uCi

c) 19 pCi

d) 9.4 uCi

41. Which of the following types of spectroscopy is a light-scattering technique?
a) Electron paramagnetic resonance

b) Nuclear magnetic resonance

¢) Raman

d) Infrared

42. Depletion of ozone occur more during the months of
a) January to March

b) September to November

¢) June to August

d) December to February

43. DDT is
a) Insecticide
b) Herbicide
¢) Fungicide
d) None

44. Ozone in the stratosphere extends up to
a) 0-15 km

b)15-40 km

¢) 10-15 km
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d) 15-30 km

45. The largest recycled item is
a) Iron

b) Glass

¢) Newspaper

d) Plastic

46. Raw materials for production of urea are
a) ammonia and carbon dioxide

b) oxygen and carbon dioxide

¢) ammonia and oxygen

d) ammonia and phosphate

47. The main pollutant of leather tanneries on the waste water is due t the salt of
a) Chromium (llI)

b) Chromium (IV)

¢) Cobalt

d) Lead

48. The destructive distillation of coal gives three products. Which of following is not the product of
destructive distillation of coal?

a) Coal tar

b) Coke

¢) Coal gas

d) CO;

49. Dark Blue colored glass is made by adding?
a) CoO

b) Fe*?

c) Fe*

d) Ni

50. The process of converting carbohydrates to alcohol or organic acids using microorganisms is
called

a) Fermentation

b) Putrefaction

¢) Rotting

d) All of above
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