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Constants

h=6.626x107"Js,
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Na = 6.022 x 10%/mol
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QUESTION ONE (17.5marks)

a) Distinguish between a chemical and physical change and give an example in each case.
(2marks)

b) Complete and balance the following chemical equations, then write the net ionic
equation for each. Include the state (aq, s, I, or g).

i.  FeCls(aq) + NaOH(aq) =
ii. Pb(NOs)(aq) + KySO4(aq) 2
iii.  H,SO4(aq) + KOH(aq) =2 (6marks)

c) State and explain the significance of the four quantum numbers, and hence give all the
possible quantum numbers that define an electron in the second energy level.
(5.5marks)

d) A certain element consists of two stable isotopes with the masses and percent
abundances given below. Determine the molar mass AND identify this element

Mass of an atom | % abundance

1.663x107% 19.9

1.828x10°% 80.1

(4marks)

QUESTION TWO (17.5marks)

a) Cacodyl, which has an intolerable garlicky odor and is used in the manufacture of
cacodylic acid, a cotton herbicide, has a molar mass of 209.96 g/mol. Its mass composition
15 22.88% C, 5.76% H, and 71.36% As. What is the molecular formula of cacodyl?
(4marks)

b) Which is the limiting reactant when 100 g of CaC, reacts with 100 g of H,O according to
the following reaction?

Equation CaCy(s) | + | 2H,O(1) | = | Ca(OH)(aq) | +| CoHa(g)

molar masses, in g/mol: | 64.10 18.02

(3marks)
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c)

d)

€)

A flask contains a solution with unknown amount of HCI. This solution is titrated with
0.101M NaOH. It takes 3.35ml NaOH to complete the reaction with this HCl. What is the
mass of the HCI acid? (3marks)

One method used commercially to peel potatoes is to soak them in a solution of NaOH for
a short time, remove them from the NaOH, and spray off the peel. The concentration of
NaOH is normally in the range 3 to 6 M. The NaOH is analyzed periodically. In one such
analysis, 45.7 mL of 0.500 M H,SOy is required to react completely with a 20.0 mL sample
of the NaOH solution. What is the molar concentration of the NaOH solution?
(3marks)

Monosodium glutamate (MSG) has the following mass percentage composition: 35.51% C,
4.77 % H, 37.85% 0O, 8.29% N, and 13.60% Na. What is its molecular formula if its molar
mass is 169 gmol™'? (4.5marks)

QUESTION THREE (17.5marks)

d)

e)

a) Define the following terms.
i.  Electronegativity (2marks)
ii.  Electron Affinity (2marks)

b) The second ionization energy of Al is higher than the first. Explain this observation.

(2marks)
Using the orbital notation write the electronic configuration of the following elements; B,
Mg, Ne and P. (4marks)

If the energy difference between the electronic states of hydrogen atom is 214.68 kJ mol™,
what will be the frequency of light emitted when the electron jumps from the higher to the
lower energy state? (2marks)
Hydrogen atoms absorb energy so that the electrons are excited to the energy level n=7.
These electrons then undergo the following transitions; n=7 to 1, n=7 to 6 and n=7 to 5.
which of these transitions has,

i.  The highest energy (1mark)
ii.  Arrange these transitions in order of increasing wavelengths. (1.5marks)
ii.  Calculate the A E involved in the n=7 to n=5 transition. (3marks)
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QUESTION FOUR (17.5marks)

a) Differentiate between intramolecular and intermolecular bonds. (2marks)
b) Explain the existence of the following bonds, giving an example in each case.
1. Hydrogen bond (Zmarks)
ii. Dipole-dipole bonds (Zmarks)

c) Illustrate the shapes of the following atomic orbitals: S, Px, Py and Pz. (3.5marks)

d) Show the resonance structures of obtained when sulfur bonds to three oxygen atoms.

(4marks)
e) Explain the following observations;
i.  CyoHyp is a solid at 250C, while C4Hg is a gas at 25°C? (2marks)
ii.  Hydrogen forms a negative ion when it combines with sodium to form NaH.
(2marks)

Group ' 1 | 2 3 /4 /5 6 7 8 9 1011 12 13 | 14 15 16 | 17 | 18

Period ! 2
1 H He
3 4 5] 6 7 8 9 10
2 Li Be B C N O F Ne
1 12 13 14 15 16 17 18
3 NaMg Al Si P S C Ar
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4 K CaSeTiV Cr MnFe Co Ni CuZnGa Ge As Se Br Kr
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
>  RbSr Y ZrNbMoTe Ru Rh Pd Az CdIn Sn Sb Te I Xe
55 56 57 (72 13 74 15 76 77 8 719 80 81 82 83 84 85 86
®  CsBa LaHfTa W Re Os Ir Pt AuHgTI Pb Bi Po At Rn
87 88 89 104 105 106 107 108 109 110 111 [112 113 114 115 116 117 118
7 Fr Ra Ac Rf Db Sg¢ Bh Hs Mt Ds Rg Cn Uut Uuq Uup Uuh Uus Uuo

58 59 60 61 62 63 64 65 66 67 68 69 70

ol ~
=

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
9 91 92 93 94 95 9% 97 98 9 100 101 102 103
ThPaU Np Pu Am Cm Bk Cf Es Fm Md No Lr
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