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Do all problems in detail.

(1)
(a) [10%] Evaluate [f° e~**sinat dt for a,s > 0.
(b) [10%] Evaluate f§ z3v/4 — «? dz.

(2)
(a) [15%] Determine whether the series £32 ’E‘—E{T"} is convergent or divergent.

(b) [10%] Find the radius of convergence of the power series £, -5

(3) :
(a) [10%] Find all local extrema of f(z,y) = 22 — oy + ¥ + 22+ 2y + 1.

(b) [10%) Evaluate [} /7= iY== 755? dz dy dz.

(4)

(a) [10%] Is the vector field £ (z,7) = (z* + zy?, 2%y + y*) conservative?

(b) [15%)] A particle is moving along the parabola y = z° 4+ z — 1 subject to
the vector field given as in (a). Find the work done in moving from the
point (—1, —1) to the point (3, 11} if forces are measured in newtons and
distances are measured in meters? :

(c) [10%)] Evaluate the surface integral J [s(z — 22> + 37°) do where S is the
part of the surface z = z® lying over {(z,y): -1 <z <1,0<y < 2}.
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10.

11

13,
16.
17.
18.
19.

20

Which of the intenno-leculur forces is the most important contributor to the high surface tension shown by water?
(1) dipole-dipole forces (2) dispersion forces (3) hydrogen bonding (4) ion-dipele forces
Which of the following forms an ionic solid? (1) Ag (2)C;HsNH; (3) RbI (4)80;

. The highest coordination number for spherical packing is found in the (1) body-centered cubie structure.(2) simple cubic

structure. (3) body-centered cubic and face-centered cubic. (4) cubie closest-packing and hexagonal closest packing

What is the chemical symbol for tin? (1) Fe (2) 8n (3) Ti(4) Zn

An astronaut uses a laboratory balance and weighs an object on earth and again on the moon. Which statement below
about the weight and mass of the object is TRUE? (1) The mass and weight will be identical on the earth and the moon.
(2) The mass will be the same on earth and moon but the weight will be less on the moon, (3) The weight will be the
same on earth and moon but the mass will be less on the moon. (4) Both the mass and weight will be different on earth
and moon.

The atoms of a particular element all have the same number of protons as neutrons, Which of the following must be true?
{1) The atomic weight must be 8 whole number. (2) The mass number for each atom must equal the atomic weight of the
element, (3) The mass number must be exactly twice the atomic number for each atom, (4) All of the above are true.
Which of the following has the least tendency to form an ion? (1) Ca (2) K (3) Kr (4) Se.

Which of the following statements about mess spectrometry is false? (1) Mass spectrometry can be used to determine the
molecular weight of a compound. (2) The curvature of the path in a magnetic field is determined by the mass of the ion.
(3) The paths of heavier ions are deflected more strongly than the paths of lighter ions. (4) The sample is changed into
positively charged ions,

When silver nitrate reacts with barium chloride, silver chloride and barium nitrate are formed. How many grams of silver
chioride are formed when 10 g of silver nitrate reacts with 15 g of barium chloride? (1) 8.44 g (2) 10.3 g (3) 20,6 g (4

29.1g

A student prepared a stock solution by dissolving 20.0 g of KOH in enough water to make 150 mL of solution. He took
15.0 mL of the diluted solution and added another 50.0 mL of deionized water. What is the concentration of the final
solution? (1) 0.548 M (23 0.713 M (3) 1.03 M (4) 1.66 M.

. Which one of the following compounds is soluble in water? (1) AgsPO4 (2) Cu8 (3) Pb(Os); (4) ZnC0;y
12,

13.
14.

Which of the following compounds is an Arrhenius base? (1) CH;OH (2) CHsCOOH (3) HOCI (4) KOH

What reagent would distinguish between Ag™ and Fe®*? (1) NaClO; (2) Nal (3) NaNO; (4) NaCH.

For an orbital, a node is (1) the midpoint of the orbital (2) a surface inside which there is a 90% chance of finding the
electron (3) a surface where there is 8 maximum probability of finding the electron (4) a surface where there is no chance
of finding the electron.

How many electrons can a single orbital hold? (1) 20 (2) 2 (3) 27 +1 (4) 8

Which element has the highest first lonization energy? (1) Ca (2) K (3) Li (4) Mg

Which of these elements has the highest first electron affinity? (1) Ca (2) N (3) Ne (4) 5

The strongest reducing agent in the group 3A is (1) B (2) Al (3) Ga (4) TL

Which element has the lowest electronegativity? (1) Mg (2) C1(3) Ca (4) Ba

. How many lone pairs of electrons are on the P atom in PF3 7 (1) 0(2) 1 (3) 2 (4) 3.
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21. What is the shape of BrF,? (1) see-saw (2) square planar (3)square pyramidal (4) tetrahedral

22, What hybridization would be expected for the central atom In a molecule with square planar geometry? (1) sp” (2)sp°
()sp’d @)sp’F

23, Which of the following can be interpreted as a measure of randomness? (1) enthalpy (2lentropy (3) free energy (4)
temperature.

24. The first law of thermodynamics (1) defines chemical energy, (2) defines entropy. (3) is a statement of conservation of
energy. (4) provides a criterion for the spontaneity of a reaction.

25. Carbon dioxide is a gas  which causes environmental concern because of the greenhouse effect. What is the approximate
percentage (by volume) of CO; in the atmosphere? (1) less than 0.1% (2)about 1% (3)about 5% (4) 21%

26. An unknown gas effuses 2.3 times faster than N, 0y at the same temperature. What is the identity of the unknown gas? (1)
CHMz (2) NH; (3) M0 (4) Oy

27. Which has the smallest dipole-dipole forces? (1) CH3Cl1 (2) HC1(3) Nz (4) CO

28. The change in the Gibbs free energy for dissolving sclute in a saturated solution is (1) negative. (2) zero. (3) positive. (4)
positive at low temperatures and negative at high temperatures.

29, Which concentration varies with temperature? (1) molality (2) molarity (3)mole fraction (4) wi%

30. What is the overall reaction order for the reaction represented by the rate law: Rate = k[Ha][NO]*?(1)zero (2)first
(3)second (4)third. X

31. Which statement about the equilbrium constant is true? The value of Ke (1) changes as product concentration changes. (2)
changes as reactant concentration changes.(3)changes as temperature cheanges.(4)never changes.

32. Which of the following changes in reaction conditions will not alter the equilibrium concentrations? (1) Addition of an
inert gas to the reaction mixture. (2) Addition of reactants or products. (3) Decreasing the pressure or volume. (4)
Increasing the temperature.

33. Commercially oxygen is usually obtained by (1) decomposition of mercury (II) oxide. (2) decomposition of potassium
chlorate. (3) electrolytic decomposition of water. (4) fractional distillation of air.

34, Which of the following chemical reagent is not used in the purification of water (1) NaNO; (2) Cl; (3) CaO (4) Ala(SCy);

35. What is the strongest acid among the following? (1) CH;COOH (2) CICH;COOH (3) Cl;CHCOOH (4) CLCCOOH

36. Which one of the following is not considered to be a Lawis base (1) H:O (2) NH; (3) NH," (4) CI

37, Which of the following sets of compounds is not characteristic of a buffer? (1) NaH,PO, with Na;HPO, (2) NH, with
NH,Cl(3) CH;CO0H with CHyCOONe (4) HNO; and NalNO

38, What is the most soluble salt of the following set? (13 Ba(OH); with K,, = 5.0 x 10” (2) Ca(OH); with K. = 4.7 x 107 (3)
Cd(OH); with Ky, = 5.3 x 10°'? (4) Fe{OH); with K, = 2.5 x 1077

39, The Boltzmann formula is § =k In W, A perfect crystal has a moler éntropy of 0 at absolute zero because (1) W= 0. (2)
F=1L3)W=Na ) k=1,

40. Which provides the greatest increase in entropy? (1) H;O (s, 0°C) & H,0 (1, 0°C) (2) HzO (1, 0°C} = HaO (], 25°C) (3)
H;0 (g, 0.1°C) = Hz0 (5, 0.1°C) (4) HzO (I, 100°C) = H;0 (g, 100°C)

41. If the cell reaction involves ions in solution, as the cell reaction in a galvanic cell continues, (1) E for the cell increases.
{2) E for the cell decreases, (3) E® for the cell inereases. (4) E° for the cell decreases.

42. When a cell reaction reaches equilibrium, (1) E°=0. () E=0. (3)bothE"and E=0. (4) neither E°or E=10.

43, Which carbon containing compound is an inorganic compound? (1) CH/MNO; (2) CO; (3) CHyCOOH (4) CsHsCN

44, Which of the following is the strongest acid? (1) HCIO (2) HCIO; (3) HCIO; (4) HCIO,

45. What is the strongest oxidizing agent of the following set? (1) MnCl: (2) Mn(OH); (3) MnC; (4) KMnO,

46. Which substance is & good conductor? (1) carbon (2) germanium (3) gold (4) phospharus

47, Which substance is & good semiconductor? (1) diamond (2) germanium (3) gold (4) phosphorus

48, How many isomers are there of CaHpp? (113 (2)4(3)5(4) 6

49. Which one of the following compounds is not a possible product of the reaction of methane with chlorine gas? (1) CH,Cl
(2) CH:Cl (3) CHCL, (4) CCly

50. Which amino acid has the simplest structure? (1) alanine (2) ghycine (3) leucine {(4) valine




