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(i) PHs [2 marks]
Ii (ii)  NaCl ' [2 marks]
‘ (i) HBr [2 marks]
(iv) CO2 [2 marks]
SECTION A: ANSWER ANY TWO QUESTIONS FROM THIS SECTION
Ji 2 (@)  Giving appropriate examples define the following terms
(i) Weak base {2 marks]
(i)  Strong acid [2 marks]
(b}  Identify and indicate the reducing and oxidizing agent in each of
i the following reactions
(i) Ca+Br,. — (aBn [2 marks]
(i) 2H2+02 —— 2H:0 [2 marks]
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BINDURA UNIVERSITY OF SCIENCE EDUCATION
SCIENCE AND MATHEMATICS EDUCATION DEPARTMENT
DIPLOMA IN SCIENCE EDUCATION it

DCHO01/DCO01: GENERAL CHEMISTRY
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ANSWER QUESTION ONE AND TWO QUESTIONS FROM EACH OF SECTIONS A

AND B. EACH QUESTION CARRIES 20 MARKS i

1 (@)  Use the information in the following table to calculate the actual
mass of the '2C atom.

Particle Actual mass
/ kg I 1
electron 9.1x103!
neutron 1.6x10'%
proton 1.7x10'27
[3 marks]
(b)  Element W has 40 electrons and 41 neutrons
(i) Find the atomic number of W [2 marks]
(if) Find the mass number of W [2 marks]
(iii)  Give the complete symbol of W [2 marks]

(c)  Naturally occurring chtorine consists of two isotopes 3CL, ¥Cl and
' with relative abundances of 75% and 25% respectively. Calculate
the relative atomic mass of chlorine. [3 marks]

(d)  Write dot and cross diagrams for the following species
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Calculate pH for each of the following:

(1) 0.02 M Hz504 [3 marks]
(i)}  0.02 M NaOH [3 marks]
(i)  0.02 M Ca(OH)2 [3 marks]
(iv)  0.02 M HNOs [3 marks]

Describe the charges and relative masses of the three sub-atomic
particles, protons, neutrons and electrons. [6 marks]
By means of a diagram describe how the paths of separate beams
of the following particles are affected on passing through an
electric field which is at right angles to their direction of travel.
o Electron (e7)
¢ Hydride ion ('H’)

» Hydrogen atoms (H) [6 marks]
Define the following terms:
(1) Isotopes [2 marks]
(ii) pH [2 marks]
(iii) Lewis base [2 marks]
(iv)  Mass number [2 marks]

Explain the following observations:
(1) The boiling points of group Vil elements increase down the

group.
Element Boiling point
/9C
Clz -35
Brz +59
l2 +184
[3 marks]
(i)  Electrical conductivity of period 3 elements increases from
Na to Al. [4 marks]
{iif)  Agqueous solutions of ionic compounds conduct electricity
whilst those of covalent substances do not. [3 marks]
(iy  Give the formulae of the chlorides of the period three
elements, Na to Si. [4 marks]
(ii)  Write equations to show the reactions of the following
oxides with water; SOz, P4O¢ and P4O1o. [6 marks]
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SECTION B: ANSWER ANY TWO QUESTIONS FROM THIS SECTION.

An organic acid has the following composition by mass: C, 40%; H,
6.7% and O, 53.3%.
Calculate the empirical formula of the acid [3 marks]
When measurements are made of the M. of propanoic acid
(CH3CH2COOH) in a non-aqueous solvent like pentane, a value of
148 is obtained.
(i) Suggest an explanation for this. [3 marks]
(ii)  Draw a displayed formula of the species formed. [2 marks]
[dentify the conjugate acid-base pairs in the following reactions:
(i) NH4* + OH- @—= NHs + H20
(i) Cl + HsO* —= H20 + HCI [2x4 marks]
Calculate the percentage by mass of the named element in the
compounds listed below:
(i) Cain Cala. [2 marks]
(i)  Alin AlOs. [2 marks]
(1) Write complete equations representing the first and second
ionization energies of calcium, (Ca). [4 marks]
(ii) Give the electron configuration of the ion resulting from
the first ionization energy of Ca. [2 marks]
Using values from the Data Booklet plot a graph of the 15t
ionization energy of the nine elements Na to K. [5 marks]

Comment on the shape of the graph, in particular explaining the
reasons for:

(i) The general trend from Na to Ar. [4 marks]
(i)  The discontinuities between Mg and Al. {3 marks]
(ili)  The difference between the 1%t jonization energies of Na

and K. [2 marks]

Use the species given in brackets to explain how the named types
of bonds are formed:

(i) lonic bond (Na and Cl). [4 marks]
(i)  Metallic bond (Cu). [4 marks]
(iti)  Covalent bond (H and Cl). [4 marks]

Use the VSEPR theory to predict the shapes and bond angles in
the following molecules:

(i) BeH: [2 marks]
(i)  BH3 [2 marks]
(i)  H0 ‘ [2 marks]
{iv) CHq4 [2 marks]

END OF PAPER

Page 3 of 3




€730 07 33ed

- - - - 1354 0z 0eez -

WNPUBIREE | WINBIoN s ummy | wipsiswe | wwopes | wigeyeq | wagm | wnRUwS wnpod | wopmdes | umuem |usgpomed]  umpel | GOWRSE
47 ON PW w3 s3 Eo] A8 Wo wy Nd dN N B Ul o spiougoe
€01 €04 0% caL 86 86 18 a6 96 8 8 - fA<S L& 08 Bg

0'GLL el 884 g9 H%9F 929 £'851 g9 Zsk ¥o53 - vl 50vE 51348 §8tl
wopery | womand | wnE wmo wnuey | wmeidsdp | woguy | umpuopsf ko 4 o

n gA | wi | 3 oH kg qL | PO | M3 | ws | wd PN id =) e spiouBLUel
1L 173 BG 89 29 a3 G ¥a ED 9 L8 08 8% |11] 15
ENEOULIGAE WNAGIREL ampAEeto | umRSisbo) (unppestrEp WLy pssTy ooy | uifmdets | muanp | Baiguo) RNy wnpe: wnppuey
AT g 1D by sg W SH ug Bs qa 8 | swouws | BY i
i1 j453 F4%3 11 j1]N 601 801 L0% 90t ool 03 £01—-68 24 48
- - - 0602 zine baord Fo0Z gk 1'561 26} TO6L Zotl g'eqL 508% :3:747 g2l BEEL
ucpe: oujeise wnarod PRSEE fo ] QR Ainaraw pob umupyd Lo NS oy shi My mnpey anpeq wnEEeD
ud A Od 19 qd 1L BH ny id 1 s -8y M el IH | spoueeer| B2 €2
=22 ot e £8 8 Lg og [:74 :74 F7 A 9L qrl L €L FAN LIS a9 )
£l 592k [< 9 It B 8'1et Lo g8vid L rA%S 610} o0t 67204 {101 - 656 6TB ce 688 ¥ig 5568
VOUK el wnpEvey | AuowmeE u sy wInpUpES Jonps wrpeed | wnpog | wnuei B pOAT wON | WROUE umiaih wnjuons | wnpEan
ax |- 1 8L | 48 ug uy PD By Pd o m oL ol aN 2z A i3 qd
8 £ 28 s 14 534 B Ly ay 4 k1 d £ zr iy oF 6E 8E i
geR 1 0'BL 6L gzZL 58 -4 SE9 Les g8s gas i %41 02s 505 744 oaf Loy 16€
uoing vy | wrmogs | owese | amgpened | woueEd OUEE spddea PN yeps uoa osounfigs | woponp | wmpewda | wnpsi | wagpuess | o umsseiod
M ig a3 sy | @9 | B | uzZ | N IN ey | od | uA | 1D A 1. ag | B0 |
o 21 e te pas LE 11 62 274 Iz a9g b4 ¥z >4 (44 1z 0z [::1
{ get ) : : oLz " X
goc | st | iz | ouf | VO | S W Ob B g8 4 s ¢ V€ |umseeu| unpes
1y 10 8 d 1S v BN | BN
hoid FAS 81 gt 1 49 [>8 fAS - H
20e 8L 0gL et ozl g0 SEEUE NUIDIE BARE{RY 06 69
. uoou UL uebixo wbonu LB uarag U wergfed wapg
aN 4 O N 2 g ~ [ogwAs onuoje ag r
ol [ g L g G Jequnu JRUCE y £
ot o1 Aoy
sl waiiaphy
aH H
T 1
8r 1 Zv | 9 [ st | v | € | [ 2 | ¢
GnoIg)y

Juqe] Jpodd ST



