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21. Acceleration means that when a body accelerates its velocity changes in (a) magnitude,
(b) magnitude or direction, or both, (c) mass, (d) volume, (e) shape

22. The wavelength at which the energy density is a maximum is related to the temperature by
(a) Charles law, K = ¢.Apax.v.1 (m.K), (b) energy conservation law D = QdT/dyv,
(c) zeeman effect, (d) work energy theorem,
(e) Wien’s displacement 1aw A, T = 2.898x10™ m.K

23. Which of following is correct,
(a) Wien’s radiation law is irrational for energy at long wavelength, because energy density does not

increase with temperature, accordingly, Lord Rayleigh (1900) proposed a new expression py(T) =
CTA™, where pa(T) is spectral energy density, C = 87k, k is Boltzmann’s constant,

(b) in an inertial reference frame, a body subject to no net force will either stay at rest or move at variable
velocities,

(c) the drag force for a falling stone in air is described as Fp = kv°,

(d) Newton’s second law for a falling stone can be described as mg - kv = m(dv/dt),

(e) spectrum of cavity radiation can be precisely described by Planck’s radiation law, pi = 8mkcA >/e"™

24. In order to describe the atomic model of hydrogen Bohr made two postulates,

(a) electron moves only in zigzag orbits and radiation only occurs when an electron goes from n =1 to n
=3 (odd number),

(b) electron moves only in certain circular orbits and radiation only occurs when an electron goes from
one allowed orbit to another lower energy with radiated frequency hf = E,,, —E,,, where E,, and E,,
are energies of two states,

(c) electron moves only in certain circular orbits and radiation can only occur when an electron jump

from one allowed orbit to next higher orbit with radiated frequency hf = E, —E,, where E., and E,
are energies of two states,

(d) two electrons in 1s orbit and spins are in parallel,
(e) one electron in 1s orbit only and spin is equal to 1/2
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25. Which of following is correct,

(a) the friction of ice on ice depends on both temperature and sliding speed. At low temperature
(-40°C), the static coefficient is 0.45 and drops as temperature rises,

(b) When a bicycle is pedaled the bottom of rear wheel is pushed forward against road,

(¢) The phenomenon of Stick-Slip occurs when the relative speed of the sliding surfaces is high and
when one of the objects cannot vibrate,

(d) force of friction is proportional to load and contact area,

(e) the force of static friction opposes the tendency of block to move relative to the surfaces. Kinetic
friction occurs when both surfaces and block are welded

26. Which of following is correct,

(a) the energy of an oscillator is quantized in steps of hf, where h and f Planck’s constant and
frequency, so energy of n level is E = nA..hf,

(b) The energy of electromagnetic radiation of frequency f is quantized in unit of En = Ac and each
quantum of energy is called photon,

(c) When a photon is scattered by a free electron the change in wavelength of photon is given by A\ =
(h/mc) (1 — cosB)=0.00243 nm — (1 - cosB),

(d) the energy levels of electron in hydrogen atom are given by En = -(eV/n),

(e) electron can be excited to higher states either by adsorption of photon of correct frequency or
collision with uncleus

27. When a 'particle of mass m and charge q is accelerated from rest by a potential V, its kinetic energy is A
and de Broglie relation is B,

(a) A=p/2m, B = A = h/(2mqV)'?,

(b) A=p*2m, B = A = h/(mqV)'?,

(c) A= p*m, B = A =h/(mqV)?,

(d) A=p*/2m, B = A = h/(2mq)’,

(e) A=p*2m, B =\ =W(2mqV)"?

28. One dimensional time dependent Schrodinger wave equation is expressed as
(a) dy/dx® + 2m(E - U)y/h? + A =0,

(b) d®y/dx® + 2m(E - U)w/h> = 0,

(c) dy/dx* + 2m(E - U)y/h? + fm =0,

(d) d®y/dx* + 2m(E - U)y/h* + m/f =0,

() d®y/dx* + 2m(E - U)y/h® - fim?>=0
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29. De Broglie combined the quantum theory and special relativity to relate the wavelength A with a
particle’s linear momentum p = mv by
(@A=h2pm, ()A=2hm/p, (@©)A=h%p, (Ai=hp"% (r=hp

30. The Heisenberg uncertainty principle means that uncertainties in position and in momentum are related
by (a) AxAp=h, (b)) AxAp<h,  (c)AxAp>h,  (d)AxAp’zh,  (e) AxAp“ech

31. The allowed energy levels of a particle with mass of m confined to an impenetrable one dimensional
box of length L are
(@) Ea=0’hmL"2 n=1,2,3.. (b)E,=n’h"%4mL%n=1,2,3.
(©) Ep=n’h¥8mL%in=1,2,3. .(d)E,=n’WmL%n=1,2,3. . E,=n***3mL%n=1,2,3...

32. A particle is at x = 5 m at t = 2s and has a velocity v = 10m/s. Its acceleration is constant at —4m/s%, so
initial position X, at t = 0s is
(@)% =48m, (b)x,=-52m, (c)X,=-18m, dx=-23m, (e)x,=32m...

33. The Kepler’s third law is expressed as

(@) T = 47 /GM = kr’, where T, r, G, M and k are temperature, green constant, free energy, mass and
Boltzmann’s constant,

(b) T? = 4n’r’/GM = kr’, where T, r, G, M and k are temperature, quality factor, Gibb free energy, mass
and Boltzmann’s constant,

(c) T> = 4n’r’/GM = kr’, where T, r, G M and k are period of orbit, radius of circuiting body, gravity,
mass of moving body and constant,

(d) T = 47’ /GM = kr*”?, where T, r, G M and k are temperature, green constant, free energy, mass and
Boltzmann’s constant,

(¢) T = 4nr*/GM = kr®, where T, r, G, M and k are temperature, green constant, free energy, mass and
Boltzmann’s constant,

34. The peak in the radiation from the sun occurs at about 500 nm, so what is the sun’s surface temperature
(assume that radiation is a black body),
(a) T=4500Kk, (b) T=36000 K, () T=5000K, (d) T=5800K,
(e) T=12000 K
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35. UV light of wavelength at 207 nm causes photoemission from a surface and stopping potential is 2 V, so
what are the work function (¢ in eV) and maximum speed of photoelectrons (Vimax in m/s),
(3) ¢ =2 €V, V= 6 x10° m/s, () ¢ =2.5 eV, Vimax= 5 x10° m/s,
(€) ¢ =12 eV, Vimax= 7 x10° m/s, (d) ¢ =4 eV, Vimax= 6 x10° m/s,
() d=4¢eV, vinx= 8 x10° m/s |

36. An electron is in an excited state (n = 3), so what is the highest frequency that can be radiated,
(@) f=2.92 x 10"’ Hz, (b) f=4.3x 10" Hz, (©) f=3x 10" Hz,
(d) f=4x 10" Hz, (e) f=5.34x 10" Hz

37. Which of following is correct,
(a) light is wave-particle duality,
(b) angular momentum of an electron is quantized based on mvr = nf,
(c) the energy levels of electron in hydrogen atom is -18/n% eV,
(d) electron-electron collision cannot cause electron excitation to higher energy levels,

(e) the maximum energy needed to extract an electron from surface is called surface potential

38. Which of following is correct,
(a) zero-point energy means n = 0,
(b) the quantity y? is called probability density,
(c) probability of finding the particle within a volume dV is y*/dV,
(d) three quantum numbers are needed to describe an electron in an atom,
(e) two electrons in the same atom can have the same quantum numbers

39. What is the de Broglie wavelength of an electron accelerated from rest by a potential difference of 54 V,
(a) A=0.4 nm, (b) A =12 nm, (c) A =0.167 nm, (d)A=13nm, (e) A=0.67 nm

40. The conservation of mass is replaced by the conservation of mass-energy and equation is expressed as
@p=mv,  OE=p’’, (©@p=mV, (@QE=m, ()E=pmv'”
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41.Atom A has 30 protons, 32 neutrons and 30 electrons. Atom B has 30 protons, 28 neutrons and 30
electrons. Atom A and B are
(a)Isotopes (b)Isobars (c) Isomers (d) Isoneutrons (€) Isothermo

42.A solution of copper sulfate is treated with zinc metal. How many grams of copper are produced if 2.9 g
of zinc are consumed? (2) 2.9g (b)2.8¢g ©)s57¢g (d)3.7¢g (e)5.8

43 .Determine the average oxidation number of carbon in C¢H1205 (glucose).
(a) -2 (b) +4 (c) +2 @o (e) -4

44 A strong base is one that

(a)Dissociates completely into water molecules
(b)Dissociates completely into hydrogen and hydride ions
(c)Dissociates completely into hydrogen ions and anions
(d)Dissociates completely into hydroxide ions and cations
(e)Dissociates completely into hydroxide ions and anions

45.A500L cylin&er at temperature of 47 “C and a pressure of 50.0 atm contains how many molecules per
cm’?
(a) 1.15%10% (b) 2.30%102 () 2.30%10" (d) 6.75%10"® (e) 1.15 *10?!

46.How much heat will be evolved if 56.08 g of calcium oxide reacts with sulfuric acid according to the
following reaction? (atomic weight of Ca and O is 40.078 and 15.999, respectively)
CBO(S) + HZSO4(g} e CaSO4(5) + HzOU} AH =17

Cag) + 1/20yg —> CaOg AH" = -152 kJ/mol
Cag + Sg + 209 —> CaSOu AH’ = -1434 kJ/mol
Hyy + 120y —> H0y AH’® = -286 kJ/mol
Hyg + S + 205 —> HaSOu AH’ = -814 kJ/mol

(a) 2960 k]  (b)-754k)  (c) -10774kJ (d) 754k  (e) 10774 kJ

47.The pauli exclusion principle states:
(a)The position and velocity of an electron can never be known precisely at the same time.
(b)No two electrons in the system can have the same quantum numbers.
(c)The spin number must be -1/2 for the first electron in an orbital and 1/2 for the second one.
(d)The azimuthal number can never be the same for two electrons in two identical orbital of two
different atoms.

(e)The electron orbitals are waves, rather than spheres.
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48.Chemical bonds between two atoms result because:
(a)The atoms can thus achieve a state of higher energy.
(b)The atoms can thus achieve a state of lower energy.
(c)The atoms fit together nicely.

(d)The atoms can react better when bonded.

(e)Share all their electrons.

49 How many valence electrons dose selenium have?
(a)7 ®4 @©3 (@5 ()6

50.The bond order for C, is:
(a) 0 ()2 (©25 (d)3 (eri

51.The smallest repeating unit of the lattice is called:
(2) unit cell (b) unit lattice (c) cell (d) unit crystal (e) smallest unit

52.1f the conduction band of metallic chromium nano particle was a pure 3d band with 10,000 chromium
ions situated in it, how many conduction electrons would this cluster have?
(a) 10 (b) 10,000 (c) 40,000 (d) 50,000 (e) 60,000

53.Which of the following molecules would be most soluble in CH3CH;
(a) CH; (b)KI (c) HI (d) CH3;NH, (e) CH;0H

54.How will increasing the pressure of a gas affect the solubility of the gas in a solvent?
(a) depends on temperature  (b) decrease it (c) no effect
(d) depends on pressure (e) increase it

55.To determine whether data from different experiments correspond to a zero-order rate expression, a plot
of what variables will yield a straight line?

(a) [X] vs. 1/t () [X]vs. t (c) 1/[X] vs. t (d) [X]3 vs. 1/t (e) !n[X] vs. 1/t

56.Which one of the following statements is not true about catalytic creaking?
(a)lt is a process that breaks down large molecules by breaking carbon-carbon bonds
(b)It is conducted at high temperatures
(c)lt is easier to control than pyrolysis.
(DIt can also include hydrocracking.
(e)It reacts fast and completely.
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57.In the process of roasting, sulfur can be separated from zinc by:
(a)oxidizing sulfur and removing elemental zinc

(b)oxidizing both sulfur and zinc

(c)oxidizing zinc and removing elemental sulfur

(d)oxidizing zinc and removing hydrated sulfur

(e)oxidizing sulfur and removing zinc oxide

58.Calculate E’ for the following reaction:
Fes + 2Fe*ny — 3Fe¥ g
Fe''ug + € —> Fe?'yy B =077V
Fe''uy + 26 —> Fey B =-041V
(@) 1.18V (b)-036V  (c)1.59V (d)-005V (e)1.95V

59.In a lead-storage battery, what element, or compound serves as anode?
(a)lead  (b) hydrogen sulfate (c) lead oxide (d) hydrogen (e) hydrogen sulfite

60.A state of higher entropy means:

(a)A lower number of possible arrangements
(b)A higher number of possible arrangements
(c)Lower probabilities to reach a possible state
(d)Lower probabilities to be reached

(e)Higher probabilities to reach a possible state

61.Which statement about semiconductor nanoparticles such as CdS is incorrect?
(a) Relative intensities of the peaks in the XRD pattern may be different.
(b) Band gap of the material may decrease due to quantum confinement.
(c) Absorption band may blue-shift.
(d) Emission band may blue-shift.
(e) Widths of the peaks in the XRD pattern may become broader.

62.In the unit cell of sphalerite, Zn”" ions occupy half the tetrahedral holes in a face-centered cubic lattice
of S* jons. The number of formula units of ZnS in the unit cell is:

@8 (®6 (©@4 @2 (!
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63.Which statement about gold nanostructures is incorrect?

(a) They give surface plasmon resonance absorption.

(b) Capping agents are usually required for their size- and shape-controlled synthesis.

(c) Alkylthiol molecules form strong bonding onto the gold nanoparticle surface.

(d) Gold nanoparticles with different shapes show various colors.

(e) Interparticle plasmon coupling effect is usually observed when gold nanoparticles are far apart.

64.Which of the following is the strongest oxidizing agent?

MnO, + 4H" + 3¢ — MnO, + 2H,0 e U1 R
I, +2e — 2T E°=0.54V
Zn*" +2¢" — Zn E°=-0.76 V

(@MnOy ()L  (©)Zn*  (d)Zn  (e) MnO,

65.When the substances in the equation below are at equilibrium at pressure P and temperature T, how can
the equilibrium be shifted to favor the products?
CuO(s) + Ha(g) <> Cu(s) + H,O(g) Change in enthalpy =-2.0 kJ
(a) increase the pressure by adding an inert gas such as nitrogen
(b) increase; the pressure by means of a moving piston at constant temperature
(c) allow some gas to escape at constant pressure and temperature
(d) decrease the temperature
(e) add a catalyst

66.Which of the following compounds has the lowest solubility in mol/L in water at 25 °C?
(a) AgsPO; Ky, =1.8x107"°  (b)Sn(OH); Ky =5%x10%  (c)CdS K,=3.6x107
(d) A(OH); Ky, =2x107 (e) CaSOs Ky, =6.1x107

67.Given: CuyO(s) + %205(g) — 2CuO(s) AH° =-144Kk]
CuO(s) — Cu(s) + CuO(s) AHP =+11kJ
Calculate the standard enthalpy of formation of CuO(s).
(a) 166 kJ (b) -299 kJ (c) +299 kJ (d) +155kJ (e) -155 kJ

68.In which case must a reaction be spontaneous at all temperatures?
(a) AH is positive, AS is positive.
(b) AH =0, AS is negative.
(c) AS =0, AH is positive.
(d) AH is negative, AS is positive.
(e) none of these.
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69.Which of the following has a C=0 bond?
(a) ester, aldehyde, ketone
(b) aldehyde, secondary alcohol, ketone
(c) tertiary alcohol, ether, ester
(d) secondary alcohol, ketone, aldehyde
(e) carboxylic acid, ether, tertiary alcohol

70.Which of the following is paramagnetic?
(a) Zn(H,0)6*" (b) Mn(CN)¢>" (strong field)
(c) Cu(CN)z* (d) Co(NHs)s>* (strong field) () none of these

71.A solid dissolved in a gas describes a(n)
(a) foam (b) sol (c) emulsion (d) aerosol (e) none of these

72.The fact that O; is paramagnetic can be explained by
(a) resonance . (b) the Lewis structure of O, (¢) a violation of the octet rule

(d) hybridization of atomic orbitals in O, (e) the molecular orbital diagram for O,

73.What is the rate law for the following reaction, given the data below?

2NO + H, — N,0 + H,0
Experiment  Initial [NO] Initial [H,]  Initial Rate of Disappearance of NO
(mol/L) (mol/L) (mol/L - s)
1 64%x10°  22x107 2.6x107°
2 [28%106% 22107 L0x107*
3 6.4x107°  45x10° 51x107
(a) Rate = k[NO] (b) Rate = A[NOJ? (c) Rate = A{NOJ*[H;]
(d) Rate = k[NO][H,] (e) Rate = k[N,0][H,0]

74.Which one of the following statements about solid Cu (face-centered cubic unit cell) is incorrect?
(a) There are two atoms per unit cell.
(b) It will conduct electricity.
(c) The number of atoms surrounding each Cu atom is 12.
(d) The solid has a cubic closest-packed structure.
(e) The length of a face diagonal is four times the Cu radius.
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75.What are the oxidation numbers of the central metal atom in the following coordination compounds?
K3[FC(CN)5], [CI‘(NH3)4BI‘2]BI‘, [Ni(HgO)s]Clg, Naz[Tan] are
(2)3.3,.3,.95 (b)3.3,2,5 ey 3,3.2.7 (d)-3.2,2,5 (ey3.2:3,5

76.The volume of a balloon is 1.20 liters at 24.0 °C. The balloon is heated to 48.0 °C. Calculate the new
volume of the balloon. (a) 1.20L (b)2.40L {c)1.70 L. (d1.30L (e)2.10L

77.Which of the following are oxidation-reduction reactions? I PCl; + Cl; — PCls II. Cu+ 2AgNO; —
Cu(NQO;), +2Ag IIL CO;, + 2LiOH — Li;CO; + H,O  IV. FeCl, + 2NaOH — Fe(OH), + 2NaCl
(a) III b)) IV (c)land I (d) L, 11, and III (e) L I, ITI, and IV

78.The acids HC,H30; and HF are both weak but HF is a stronger acid than HC,H30,. HCl is a strong
acid. Order the following according to base strength.
(a) C;H30, >F >H,0>CIr
(b) C,H;0, >F >CI > H,0
(c) CI >F >C,H30, >H,0
(d) F > CH;0, >H,O0>CIn

(e) none of these

79.A protein is
(a) a polysaccharide.
(b) a saturated ester of glycerol.
(c) one of the units composing a nucleic acid.
(d) an aromatic hydrocarbon with a fused ring structure.
(e) a polymer of amino acid units.

80.Which form of electromagnetic radiation has the longest wavelengths?

(a) gamma rays (b) radio waves (c) X-rays (d) microwaves (e) infrared radiation




